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| 


home MR es 
SWB 


DATS BY SE A UA, ABA PES) Io HL PR or A, EH 85~ 
90% . WW NICE, AAA EM A, EEE a PAE Yo AS 
RABID. BAW EE PY EA, AP SL 

1) Skttemh AR WKM Ay, 1 A BR IES, hh 
PAE AS ESD I, 1 EAS FAURE A. 2 20 EE BAT SH I LE BU, BES 
a iP nae CN . 

(2) Beek —WEWEEAAA SNE, ARAM, AER ER 
Vy RACER RAE PRED, PI, REM ERMA EAMES, EA EE KR 
fad RU EN AL, EK LB 

(3) ALSHEDA EMH, SHOEERAFARAREE AAR F 
BREAK ZHETEWRNS ROR, CER MRE, CBE, VRP 
Pee ee, gee Me ei) Be De 
Ti DA EE BAS, ESA ERE. 

NGF LA, AE KES A MN LW, ATT ot SR, 

(1) ## HEWHSRENHR RMN LAD. 

(2) Re SRNR, UAT APES Dot AS Be IRAE 

(3) BH BHGRYYW—ZSa, Ate w—_ER, ABR 
BED ROWER Ba 


SAE 


ST be He BY Ie 


Petit ees Tee Me ee ce ee ce 
ANUS ALRNE EARL, SMR MRE, ER TLL CARL 
Bibi, CALERA RSS 


—, HOSTS 


RNAM is SERRA, Bilan 0 PE SE a PR, Be SE Ee 
HKU, MRNAMARRLSDS HN —TRR, PIMA, Ze AN Hh Hl Bo BEA 
WN Hi 

BRO Te: Be 8 3 FY PRE NB 1 Ee, BAS gL A aT, BR A ad PPB UT 8 EZ 

© Bs 


= \ 


Wwe. eA Zh, PAE TEA, PMR QE ae, 
Fs VAR TE RE Ot FE AS BU BL, St HBS CB PU. TORE OR. CL BES. CBS 
CRE, KAME—W RA -TRENBR LGW, LH AMIZ ARAN, AT KAR 
SH, LAURA ROT PRE Ee, TRERAME., BRE RO HN ORS, Re 
Zé OE 

ASAE, AMAT PRS LM BERAIRTRRWEBi ARAK 
Bi, ETE 3 OR He DA BB SES Bs, OS _L ed 


PF a Ae HS SLAY JL A FB K, 
CHO 
CHO HOOH 
CHO HOOH HUOH 
CHO H HOOH HOOH 
CH,OH CH,OH bH,0H CH,OH 
BECE H hE TRA BE 
(A) (At) (7%) UX) 
CHO CH,OH CHO 
HOOH bo HOUH CHO 
HObH HOUH HOOH HOH 
HCOH ndoH HOH HOH 
HOOH HCOH HOUH sboH 
0H b,0H CHs On,0H 
Cikohit RE Ate RAS 
(CE ®) (Caz) (CE ®) UX REE) 


=, BPM ZKBAY 


1. wihR aE : 

BEAM BHA, BA ROF a RICM TRAIT I RATER REA. FEE 
FE, HE Apa Hie FE Fl 1 Ah Te Bs FE Val BE 2, PSA, AAP CS a Ja Ee, BA Te Bs 
ES FFs RENAL REBAABRKAD, RZ RM TT eR RA A Ae te 
SD. 

BROT EAN MLW, ABE. EAL, —RT UW EERM EBT KA 
BFA MBE. PRMORRSLESOTPA MRS ER, HRA —-TH Be, 
2m EKA -TARN=ERTAAWEM, AME—-TRUMRRT KPRKENREA 
MLE, HEA, A-MEAU, TWUORAURRYTAN— THe. D-H 
L~H aR. 

Fi Fg PR AN 3X PZ HN eg EAN A, HE 2 ES EA Wie EX D-W, FE 
BAW A Li, Wa X- e  PR D-AA L-B BE, Be OTR” 
D-H ye A ely, FA “+” a “d” APS zea, L-H MRA, A" RT APSR 
7No 
« 4- 


ee a | ee 


rae is 


gt 
/ ee 
kas Lea REFSCH.0H 
: ame 
H 
CHO 
HOCH 
bexrer 
L-(—) Hunt 


eee ee me cee we eres ee ee ee oe es 


bn,0H 
D-(+) HE 


FQ 2-1 AREAS Ry BA 


BRAT PRE CEM IAA RAR MMR. SA TEM MBF AY 
BOTW 2° FIFA COL 2-1, 2-2), 


%K2-| D-ARB(FSR) 
CHO 
HOH 
| bs.0H | 
D-Hike 
CHO CHO 
HUOH HOUE 
shor — bon 
| CH,OH | | CH,OH 
D-frBees D-H 4 
CHO CHO CHO CHO 
HOH HOWE HOOH HOUH 
HUOH HOOH HOLE HOUH 
HOOH HOOH FOO HOOH 
bs.on bs,0n bs.0n 63,08 
D-BaS D- aA D-AA D-KAB 
GHO CHO CHO CHO CHO CHO CHO CHO 
HOH HOvH HOOH HOUH HGOH HOvH HOOH HOUH 
HOH HOH HObH HObH H¢OH HbOH HOUH nou 
HOOH HoH HOH HOOH hobe HOUH HOvH HOO 
HOOH HOOH HOOH HOOH HCOH HOH HOOH HOOH 
bs,01H ba,on L0H baton CH.OH ba,0H 6,08 ba.ox 
D-wae DMs D-waw 8 86D-He D-aisi D-H DA 860A 


(L- 2  D-A AAT) 


#22 D-ABR CTH) 


CH,OH 
C=O 
ba.08 
—#AM 
Y 
OH,OH 
bo 
SS SE Tn ON 
D-7rR Ma 
CH,OH CH,OH 
bo ; bao 
HOOH HObE 
HOH HOOH 
| CH,OH | CH,OH 
DAR 8 D-7AAE 
CH,OH CH,OH CH, CH,OH 
(ome) be C—O bo 
HOOH HO¢E HCOOH HOvH 
HCOH | HOOH HObH FOCH 
HOOH | HOOH HCOH HOO 
©H,OH 63,08 OH,OB bn,08 
D_ fr) 5 AS D-RB D-Lae DiS 
\ 
CH,OH . CH,OH CH,OH CH,OH CH,OH  OH,OH CH,OH  0H,0H 
C=O bo to bp C—O ene C—O bo 
ndéoH ‘ HOGH HOOH © HOoH HCOOH © HOCH HOOH  HObH 
HCOOH HOCH HOUH HOCH HCOH HOOH HObH .  HOGH 
HOOH HOOH HOOH HOOH HOvH HOOH HObH Hous 
dou ado HOOH HCOH HCOH HCOOH HdOH >: HWOH 
ba,0H ba,08 be0H On,08 CH,OH ba,08 bon buon 
D-lygR D-Plespeteys D-Ajeemye D-HegPe D-AeRE D-X#tbe = «D4 FL Bea vias 


Mae CHAAR) AS Rats Aa §S 
(LSM $82 D-BUAOH BRA) 


GMA, 2, 3, 4, SMENEDMMORRS. ATPRARTAN MBI 
F, AAA 2° +e, PARRA Fay D LL-H He, Fe A HE se IA BIRT EB 
FETT IIE AEA. ARH RE Te oe, 4 D-H REY 2-9 I — BN (SHEA 
i) 7y D-#Y, Gj L-H WN RERY 2-8 1] — A (SEA) A LAY, ea A PNA 
PSEA, ARTE 5 12 FREER TT Te), or RRR, BE D-B\4, L-B\A,  — T 
RY BRAY FFE: BPE, PT, eG Ee, a, SE ELE a. ENT 


6. 


BE RYTA WF 2-1, eae A Sa FAG ER AS a dS a et, DF ig Li HK 
— RT BR AY Fg AF 


. one uae 
HCOH HOCH 
HOUH HOH 
CHO HOOH HObH CHO 
abo pee [aon || [Hoon 
b,08 CH,0OH | bs,0n 6,08 
D-H ibe D-¥ 45 HE L-W 18 L~ HH ake 


KR DH BEKS REE AG, GR ABE D-NY, TE TA BR 
(L-B, RADATERAARAR AEN, Hib aR, FARR tg 
A, FEAL CE TY RAB ATE BBY 0 

2. ABBHRKEY 

1) ReAR Webel lela RHIC VHRR, ROCERANLAY, EAN 
PE Toe (ELE: AB AT) BK], A Ee) i LT A — Fe RS PH te 1G BE FP 
Be AOR ih. 


— ax100 
[a] XC 


AP: a— Ml BAEC; 
D—4) ey Ky 5896A +5 5890A, 
t—— Fie AU BE, — AA 20°C; | 
132 1K AY eR, PAA) OK (dm); 
C——100 EF, ¥8 78) 2 3A BR AY oe BX. 
D—4) 49 SE HE A AREF 8 BG ah, PEE I SERS, MA KPA A HH RY 
D- 7 4 $8 La] = +113.4; Ti A MERA AG Aa RAS D—Fal 2g FH [ao] = 419.7; WRB 
As Tal AY 25 in 3d Sal) EK PC — 2 BD ee, AY A EB He A AE 1b, ET AY Ee (EL ABE 
[a] = +52.5, ix PPAR AY AY He EAE LW AHEM”, 
(2) BU RRA —MELAWH LEBER EPH A, BAR, HAE AT A a ah 
BY Fa 3 AS [el tig A ANT BY ee He (EF Ae AES Whe oH FR AB HE TT) sd, FC ee 
HE FEARHE MAR, WA BRA FP ESE AEE, ABR BE 1 Tg REE 
RE RM: 


H ; H 
| | 


: & fe >E ARE 
OR, GATE AE TAO ROEK, SER E, KORA AE J rh © BE IE Se 
DEEDS TATE SAE, UE BP ESN 2 A, TH BI LY Ea AN 
AF, Fre DMA AY 1 MLR, ARETE, BTL} 9 o-D-AAg HE A B-D- 7H 44 
Hh : 
3% 3 


bof NF 
CHO : heave 
| 
HCOH HCOH HCOH 
| | 
HOOH ‘= * HOCH O + HOOGH . 0 
| | 
HCOH HCOH HCOH 
| 
HCOH Ho —— 4 
| 
CH,OH CH,OH CH,OH 
D-aj 45 8 (ESN) a-D-j79%i B-D-a 
(EAB) 


a Fl BAYS} BM AN RE DS FH CCE AREA, Be FERS Be EAE AY SR OR LE FE 
5 {Se EE BR) 728 3 BE AE Dd 1d BA a AY, B BY PAE Ty Ti YN HA IZ BH YL A te HY = AE 
Ft a Bie] BRL, BB o MH, RAKAF SHE, oH [a] = 4113.4, B- 
fi EY [ao] = +19.7, fra DA RRA AAP, « BA 87H, PB HOD, MAA 
0.1%, Shit [a] = +52.5, 

o-D~#8j25'38 <> 0-D-445 8 <BR D-wT A 
37% 63% 0.1% 


FA SE, TE RCES RS, aha ao, BBR ARAIAETEM AL, ENE ee 2-3, 
K2-3 NAFRAKREL] 


# 28 a ay B Hi x rea 
D-#i 25 8 +113.4 +19.7 +52.2 
D- A +144 +15.4 +80.2 
D-H ie +34 —17.0 +14.2 
DD —21 —132 . —92.4 


(3) KR NWR R DAWA AUS WEE —-TARAY, BRS 
4H 1 RS 5S RAMA ANTIH, HRP SMA, AM, AAR 
7d eg Be CY OL eg EI TA eA a 


H OH 
a4 
la 
3 
HOCH Oo 
4 
4 HCOH CH,OH 
HE H H 4 
| H H YOu 
Hi CH 6 3 2 
or CH,OH H OH 
a a-D-j 3 a—-D-—alt "i 4g 9 BB 


Hy 5 fice PREG 1 i We A AT IE SN AN TY L,Y aE 
Fil 2m, AAEM EH TSA TRA, PLAST RRRAM IE. SA 


° 8 e 


FERIA, Oe- Bere il Fa EP BAR, ize Re AE 5 RIYA AVAL Ak T HAS PF a, Wit 28 FR SE 
BN 6 RETA Li, Ab, a-Miae sy 1 Mihai, WS 4 him be 
PH, MAF RI—FT i, AAW 4 i 5 EERE AE — Fr BY, HK o PE EE 
PPM 2, it S$ BEPC. TR EI, 
FRAETT IH DTA AA, BB SLRS 4 ie RAE A OS aL BE EE ESL BT Tad 2 TAY 

FRAP BIH, CRPPH, 2 Mek 5S RIE MARAE, $e IC 
HR, REET 5 BOE, 1 MRESE 4 PERALTA B SE, UE oH. ADH HR 


SP, AY Bs Ay My BE 


Vai 
5 
HCOH 
HCOH 
HC——c 
Tp He 
NH CHOH 
a BRA 
“PFE JL is BBE A IR GE 
CH,OH CH,OH 
WA OH HA OH 
HO OH eu Ho NPA OH 
H OH H.-H 
a-D- #258 a-D--H et 
HOH,C LO 4 
HN? H 
OH H 
B-D-BL ROR 
CH,OH 
H 
2 
4 3 j 
OH H 
P-D-DE IG BE 
8. BARN R 


CSL WERY a HAY 1 CORE ISIES 4 


B-D-aih Wig FRB 


RE XGA, WSK MM SHOR, KEM ARAP 
SA FE—4 FE, ak ee AUPE WOES TR, A RK 


AUF: 


by iy CATE mat Opa p-AjWIDR 


CH,OH 
Ho, 3 
garth Tey KE “ei 
2 2 OH H 
Nc af H H 
H, 4H, BOR 

° 
ROK B- Fj 2g HE 


bP TY RL SO, Aa RP He a os A, 
WELT; HEF RUERIE— BW, Bilin 2-MFSSE TESTA FL, TARP PEP 
Hi, -CBLERYWLE, EMA PRELM, WMA, BRAM ELDEA— Pw 
ERE EMH OLE. ESOP, S—7T+ BURT ERB AIA WN BEET IAB, — 
fh aE (c-) SHAMEH, BPE RR CH SER. RAEN thE 
HARE, BOE, ERE URER ES, MOR PD, Be Spat 
fi) EL ae BE Z Had A EP BEN, AER RLM RT REMMAW RA eRK—-E FRE 
AREER BES EE SA et —8U, TRL tH, BH aD 
it LASSE TOR BLL, Ti oS LM LEE AL, A Bg i 
HR, CK RENP RIM TOKANAD PHT BARE, APS 
PPK F a W, 


_}| CH,OH 


pra 5 o-a5 


2, BBN ED 


His iy Bac pig fy PEM, AS AA ASA 1, OG RR TE, BT 
Wy HEHE Hs LTR ERE Bo 
1. Sie Aye 
He Wy fac a fi 26 EEE ERR ESC, FE SLY BERR AS, BURT, 
AG BRA TE 1 HER 6 CBRL, ROMO BETES MS RL, WI BST, BR 
es H-OD HAL. M1 MRE HOW, RAM a BW BMRA. 
e 10 e 


O 
il o- 
HO—P—O—CH, © ae 5 
ee :o Ke HOH 
~ENoH Ho NCH 
H OH H OH 
i tig HS -68- BER 
@ , é 
Il 
a8 H HO 
1 OH OF ‘OH OH H 
5 Be-1, 6-— Rie 
HO-F-O.CH -O | @®o-cH, 2 
OH 4 2HOH OH 
H NG 4 Hn BH 
H OH OH OH 
eS -T 
2. RABE | 


BEM RARHE 2A, CHER, WRAL A, we 
ee, For L-RZE RL Le  ,, 


CHO CHO 
CHO OOH HOCH 
CHg HOE ee 
HCOH OOH HCOH 
OH,OH ie oe, 
2A L-RE8 L-AaRie 
CHO CHO 
oles noun 
Oe bri 
HOH aes 
se HCOH 
ce, bn, 
L-*] 7 D-3e 
(3-i L-SRB) (3, 6-4 D-H #98) 


3. Eee 
FEZ BRAG iS OLE SABES, SEB AE a ag EE SL, EP 
We. HP SERRE 2 TEESE, JOT LAE i te: 2— FASS A dE 2 A BE PL 
SAAB AE A NE CBE: 
elle 


ClH2OH 


H i fe) H HOH 
OH H/7 
OH HOH HO 
a) HH] 
H Nb, HNC—CH, 
oA FE DS ( ) CRABB 
CH,OH CH,OH | 
H ied H 
on HDHOH i OH H HOH 
H NH, H NHC—CH, 
352 FU CE SLB) CBE EE FL 


Ha BE CORE) RA Gouramic acid) fa: HH SAL fa Ag PEAY 3 fc RAE Sy FL PR HY PAE OK DA RABE 
MRIS, “EV CBE HE RS HB SN Ae ee 2 td BE J, 


H,CCHCOOH 
CBSE CHE) BR 
HAAG RATERS AMR ING, Bie 6-RsL-3, B-—ftA—-D-H eA 


HEUER, ARARAMAAM, RA CRRA CRERRHHAAM, APE 
8, EF IES AA EL 


COOH COOH 
be bo 
bn, ur, 
HOH O HCOH 
NHNE on,bxube 
HOCH HOCH 
HOOH HOH 
HCOH HCOH 
ba,08 be.01 
Hh (HE) RR Ie 0 AS 


(1) avec PEALE ERA, HS a 


COOH CHO COOH 
HOOH HOOH HOOH 
of HOOH HOUH HOU 
HOOH HOOH HOH 
00H HUOH UOH 
bs,0H boor COOH 
Wa PAR ti —R 


WER 


HRA PUB AUR, WUARBA EE, BRAT HEAT AK ERE PE. 
(2g) BETS 7 Fa ET ABE DLS TOS PY, PE 2, ES FA IR, Hh ES 
Fei PEER Sh AR BY BE a), BE EA AR PB CD PP PE 
FE Ria BS ER AY EAS HTP) BR Bs DK PF 


roe ie 

HCOOH HCOH 

C=¢G / CH,OH HOUE HOOH 

ui OOH H 0 HOOH HOOH 
HO P Wa uOot_# =O HOOH HoH 
Ble SO hl CH,OH COOH 
7 TERE RA AB RRA MBBS WO PERE RR 


RR. 


oe COONa 
ee HCOH 
HOCH HOCH 
{ +Na0I —> | 
rie HCOH 
HCOH HCOH 
CH,OH CH,OH 


AH isl 4B EY, Fl) Fa eg ES SS a dB A A 0 Y 


Tio 


WRB RAE HARA LH TTA, A PRE ORR AD RA HM 
MR EAA A SHWE, ABE RM, DL be RAR, HAMA, te 
BP APE 6 FARES ERR, PPA ERPS AE KAR, 1 REE SU TA 


TK, OPERA AE a ER. 


2) Re KRE-PLRHRAHHMR, FETHDARADHAN, WA Le 
Fe A UE HAY TH A | HH LAR RAE EO, EAS EAE ae. EMT 


er 


13 6 


——— << &@@ @~ ”§ 


Tih EFA 2d Fi RE, RA Oe SE SR OS SH LR HE 
WNT: 


Pas HCl 
ee Lil eu os AOS mace OE, seer es, 


D-4j 5 i —> D-Re 


6. #70 AN 

1) eH EM EOCREM, LAVOE, TO 
8. TRAGHIBUEE FT, ALMA D LA, DEM, Whee 
ELA, HABE BM, HARA EE PIE BIN, AB TOK MS ROE I. 


CHO CH,OH CH,OH 
| | | 
HCOH HCOH HOCH 
| | | 
he HH fg HOCH HOCH ‘ 
= | 
HCOH Ha Fe 5~6 fk HCOH HCOOH 
| Hii 1.0~1.2 | | 
HCOH Ze / a 7K HCOH HCOH 
| 
CH,OH CH,OH CH,OH 
D-Aiat Ly alae Hee ae 


ROE He Ti A AB, PER TE A. AE, 
(8 DUE A CA se, UR BE, THA Tay aE EIR, Be ae Bae 
CSIR. HSER — HAA oar FAP tis 4 Fr as PE a 4 Ae 1 25 Dy BS hd 2 BT 
BH Be, 


R24 AW HAR 


FF wm Boab & # Me F x 0 F F 
Wai-BLbe 2.2, 3, 4,5, 6 cis 
e-ALF 2; 3,4, epi 
BLAS Tey 8). 4 allo 
WL-ALEE t,o cD myo OH 
#i- LAF 1, 24, 5 muco 4 
S1-WLEF 1,28 Neo 

D-(# tt) - WAZ 1, 2, 4 D-chiro 

L- (Ff) - Wa? 1, 2,4 L-chiro WLW 
fal-LE2 1, 3,5 scyllo (WL-KAAED) 


AY, LBA AN A PBS aR ER BS 


(2) Mat ALBA ON, AWE WAIL PRK, BP PEAR ea 
yy, AP FERESEM BMA, PZT ESN HD AE D EP A L-WLBE (mayo-inositol) f—4> 
Amen Sea, ULERY FEA Ro Fe 2-4 Fp, 

FEAT, BFR SY) D-YLRE, L-VLRF AW = A, (A RA APR LA 
BO AE HER RA LAL, RAE LAE, “ETA RS AES OS 
THEA, 2-H BRAAR, DR Di ABAEET OWA MLA, WE, AP ie 
He, RY a LARA RRL, FEARS PEE Ae PRLS, DD 


#2 TERRIA, FEAT BOR GE HHH BIT 

6. 

FEAVORA, REE RIA RAY, PTE SEW A SW TT AE, RIE MS BE, AMEE 
ei Fe DURE EY a BPR BAP OK. 7 

BEET AB WP ei EE FRE SE BE Wy WT ESS ha, WEP SE BE 
PRAIA, BRA PRA RB, OA NY. EAU ARS SE 
FLESH A ORY, BON oA AL A ag BEEP, TR oF SE a BT a EP ASE 
FSWEEANA NOY, ERA RRM, Plan CHEN RD T. 


C 
HO ber na | CH 
fa HOH,C ~? a 
eros ahs H 
WO Siok 


aE aap a BURRIS Beat 


Ba Hy $2 BY -C-O-C—8 JB SAE ADA ae, (SE De Le Be RE PA AS 
Al At 2, 


H+ 
Re + 7K Bat BE 


REAMEAT S, SERRE, Ao WA BRK, HEHE. 


BENS, TIRE BAR EE he PES SLE BRE dB PU, BEE. IER 
HUBS RRB KAY. 

BATES EY PBS EF, KBCA LAME: 

CL) HAPS AR ARE, BER 2h AS AEB AR AaB BY EE 

(2) Ha PR AE Dy PR 2 A, HE PR HE AAS BD, Ba BE 
34 oh ER. 

(3) AE PRAT ET A BE, EE A — BR hs — RR EB 
FEM ES, HMA SUE A AY 

(4) EEE REA BY 25 FE FAT PE, Ze PA ED, PAW RR 
WHA. 
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LBL BES FI ULBE 7s DEB HY PEFR, RM MAET, FE 


ERAS DLR, BPAY (ose AE ne Ee EAE, PNET 
era es Te Ga; Bub a e AA UD (EA, 2 ERSE RRA RE; “AYA 
Ye FAS AEP, WES RAE EA. MESES I TZ 2-5, 


2-5 — hie Wee hE 


ee oe %, # Ds ii 
OH - 
Ay a 
Pere oa AGA SS) restHytee 
A OH 
2 OH 
SFE ABA) eT, BZERP 
Oy ‘oO 
H 
ae aC BPD 
ie: 


x 
fo) 
, 
al 
5 
Ret 
Th 
io 


yc) 
H;C 
Re Ee hee Toe GR 
mae ts mb A Dp 
Be) 
OH 
H 
OH 
CH; 
Be RHE HRA (2TH) We EFA, SER 
HO ie 
A. bi es | 
HO eS <a WEA ATER As) ibyEKE 
oa oa 


«© 16 « 


WW, Fe 


1. Rt 
RH RARE. RNS, ATH PRLABE, ARR 
SPU PAAR, ERRERLESR. SAN, AKER ERB 
BREST CIE Pi) MN Ad BE BE DE ES — OF a Da, HP 
FP HE A BE ISR I, 7d dB Hd) 
2Cu (OH) 2+ #448 —> Cu.0-+ AH 
Ag(NH3),0H + #49 —> Ag+ NH,OH + 7g tim 


HFEMRRAY SRR ZAERO, A, A, FR, 


SE HD FS He ESA TY, AP i RE PS EB Hs PS EE, OT) A EH IR FS AE FF IR 

2 JHE AY ET FE A ASE ETT, A ZS} ES TT FE 
AA RAEN RS RKA, AMARA RE wl, PAAR A BRE 

2. SHR 

A EAR EAH, PHS RWRAUEr AE, HAMAR PA A 
Ky, BSA PARSE DOR SAI; ER AP, BEG AA 
2) MY BER 


He BS SA DE AY LZ is Bz 
CHO Hc=n—nn—/_) 
HOCH HOCH 
HOCH HOCH 
B ¢_ Sn NH; ——>=— ] + HO 
HCOH HCOH 
HC OH HCOH 
CH,OH CH.OH 
HEB eu HAREER 


4 4d ES AD TAS REE 


CHO rennet {_) 


HCOOH C—=NNH 
sal oie HOCH 
2-9 a... 
HCOH a a ST)" HCOH 
HCOH HCOH 
CH;OH | CH,OH 
Ciksbcsy 3 BE ibis 


J BA HY Be BST CY eS A SE AD A). BT BE ly, A FSB SH a, AS TD BY 
HS ws AS FEAR AS Te), KS A ALAS Te, OT AY FA 3K 7 YE SE 

3. 38RER 

SPEAR PRE EN, (AER PUM RR EA TReRR. MOR 


° 17 e 


BE PR ABN Fas RE PS BA Yb AK HA A, 5} TE WI BG PE AAT 3 A SI my BE, 


Ae EL —3H,o HC——CH 
a 
HC C—CHO 
OH OH OH OH \oZ7 Pa PRE 
IRBE 
—3H,O si ie 
HOH,C—C C—CHO #2FstnkmARe 
So: 


Hie Bey 
HOH,C— C—_C—C—C—CHO 
OH OH OH OH 
Ce 


OK FARE 3 BRE, 2 ALR, ATA ROE AW AAA, Elyza 
DAS till NBER FBI. FEO REIS AE BB EO, Tal SER PETES FP ER 
FAK 6 LK Fi 28 1 il) BBE. 

As Ve) BS BBE JB 7 BO FREE 1 BD, ETRE Se SRT A 8, I Ze 
BERANE) LY AR AEP SF HS BPR AS TA EB, Ba tS A, PL 
FS FAR EES I, BREN) SES TATA AAG ULE 2-6, 


KR2-6 HHZERR 


iz i Reo 8 w 
a Bh 
OR ae HI MAHER 
3 WL 
yt ae 2 ® 
Se LAT, DRA, ISMN, FRE 
* PERE, WER ARS, Be 
a ERP a ARM, BERR 
rs am Ea, 2a | AAG, Be 
aL (2, 4-—¥SHIAE) PURE, BER, WERE ee 
iqs—m wi RE . 
ZB PaNB AT FOR AEE EE | seit } 
QL ese Bae at eT 
=e BR, — IRA | 
5 -R | BERR 
We IPR 3h | BER 
Fete REL BEAL 
4. WIRE R 


(1) Hema PAY AREA Re, FERRE RL AC, PE 
FRA AM ZAR, DIKA ALS. 

(2) Bae BBVA WE HP A PAE PS I AE SE, a aR PAE 2 I Se AS 221 
*18 


ee a a ae 


Ne be + 


Se AY AG FY ee Sal) a BA BEY AS UR PS RE PRET EAA), FE SR 
HOFER RIK, 7 A EE A PS PER HE BR ALL ALA HERAT Ht 
BU AIF BA FAB, EE AY RD HER A 2d, Ff A AR AD, 


* A 


H 
0-6 HOG CH,OH OH,OH 
| 
utes OOH _.y OSs Meals ly ei 
| . | . : I 
HOCH aay a ers HOC 
| Ny 
R R R R 
Di Bw D-RE 
H H 
eta CH.OH 
| | 
Gate pes ee C=O 
| 
ebb ae HCOH 
| 
R R R 
D-Hee D- he 
R: | 
HCOH 
het 
CH,OH 


(3) 2UME CESK FYE FA FE LL, SAE SE SRNL, ZE S7°C mt, MAG BE 
EK PAY ASS AR, WE, A A D-Ba AB RES Se MBS TH 2 YP A a 
BE LA Be mit Be, DK MB ARIE 4 50 Zo AML 


TE Se AE Hk HE BY DF; 
CHO H.N—C—OH CH.NH, 
HOH HCOM C=O 
HOOH NH,OH HOCH —H,0 HOvE 
BbOH HOOH HCOH 
HOOH HOOH HOOH 
ba,0H bnon CH,OH 
D-¥ij BE Fig BE HR 1 Ei A 
CH,OH CH,OH CHO 
b HOOF HONE 
potH NH,OH Hot Hou 
HCOH HCOH HCOH 
HOH nboH HOOH 
bes OH oH, OH bene 
D-RS D-F2 RR 2-2 AS 


219° 


OE _oooooweeereeeee.remerer ree 


0 N hag 
| H H | oe ESOP Mp ae N i 
Pe en ead oe ra eee 9 OPE Ween MIU E 
HOH O=CH OH ; SENN? RCH Sy 
~y 2—-SCIE ac emma 
R-C-CZ + H-C-C—C-R -2H,0 In # H3C gee 
HO CH=O H-N OH H ! i 
H 
2-98 IE STH 1 eae: he are 
H H 
: | { 
R: —€—¢—CH,OH 
OH OH 


PR Zh, AA HAIR Pe RAW. KRESS ETA 
Be 2S Tae AS ee FB 8 FF KP, HS JT FS RS 
ANA 

o AEN hey AMAR, WHS EAR ED, FER in ES RAIL 
Fa Wah, PV ES vats HP BR) AB ANS SE PRS Yy oe TES FFE, Sy 2 EE TT BR TH A RS 
EES ES FE IMLAY PE AR WN AS HGS I A ad AP, (BUF PS HS Ti “nd A 2g, HATA es 
SAPP A i 5] YE Wo 


Bh, YY > A 


BNR. TTB BE 2c EB 8 PRP A BT 
ASE TA FA J Boas BING AS BSC YF A BE TT TE BH 

SBE AY ey Bk, AY FA OEE Bel tak oh) SS a OR Ee, Uh, FET EE 
MPRRAC EMT, LATKACHRWRRSS ALAA ARES, RO 
Jen EH ys HE id ad ETE, FA ET TE Fe FS BY HE HB HE RE 
BEAST EA, RP Ae OM RE FIT FET BRR BAC BE A 
PEAS ANS HL, WM is AE IES TA, EOE FS AD EB A , Rd HE PT ko 

PAGED Ts 3d BT ts FA 2 TY, a YF KK. 

1. KCeRNBEE 

Fa Drie is FAT OE 8B at Ae DY Ld OT OR BT RE), FERS oe 
GE eA ES A, BAR EA Eh, FSA PTI, FEBS 
Ci, AYRE BMETA., BVA OTA PO EY be Or ie OR Me oe 15 in 9 
Sy, PIN, ORAS AZ KE a a, MB EAR A 2-2 Bem ERAS TK 
VA SAE ERAN A CAE HY 2 AS. 

2. Bik 

ELDK SE — Pd FT 2a aS He SH HE PES i) Hd Ds BY DTS 


e ZO e 


iF 


nt 
gmeHE RRM A + 
og em A my FL 
bi $i bisa 
ie 
iR 
22a FAITE Pq 2-2b Sa Aen REI 
WEEE % fl, SSEnLE 
Ww Fl CGRORFRARK BHT: BEAR 


RRA: RR ARAAR 


Fit, EBACE, CCU SN AP RE, 
Me SUG REAL, REBAR EKA ESI, KEE ALOU 
> NED 

A GRY MOWED DIES HAH DRE CL, WT ER A J 
i, GOMEZ 


Sy ike S 


RFE TE AP A I, IRS TT. BRAVE ARSE 
FENIR ARE, ERE SH, RV TR ea, SP nT 


—, RAE 1 28 A Fe Ee 


1. ~HeHO AY 

(RFS e HD BLA, RE BKM LAW. See i AAR, E 
ELA RAO AY SATS TE AE I, 

Hy 44 46g BE Se RA a, FD eB ae EP 
EE TE, EMA esa: 


CH,OH CH,OH 

H AF H H Al oO. H 
OH H OH 

HO YY OH 
H OH H OH 


BEF La-HHHG —>4) a- WR] 
e 2le 


H AD O H ie) H 
OH H fe OH H 
HO OH 
H OH H OH 


2F 4 — 8 P-AB HE (14) o AGI | 


B 
CH,OH O— CH; 


e) | 
OH H OH H 
HO iam | 2. OH 
H OH H OH 


He AB — 88 (B- Fi BS > 6) oF HE] 


4) — 58 Ea PAE) ESE 22 EEA A, ABE EA EE A eo — 
Ax OBE, — hak BRT. CREST HE Pe — 9 WA th EAB eB 
EP, BY 2 ll FEF FE — BP ie Zk (1 > 4) MEY), De — BE (16 ) PP BE, 
FL ae HAF FLO Vad 2d A —, EE EE B 4) Ay, 


HO O B H O.H 
re) H 
pe OH 
ah 


SALE TY EY SASL, 7p EE TEENA Ss, 

(1) a7 SR JL ee RE 

(2) FEAVJE BEZEL BH, 

(3) WEEP REE EZE WER MT LEE, ul 

HEROES ORME, SESE RETR 4-07 HE—o a EE, SLM Bk 4-0 
1-6 -2SLNAE, FADRIM ee eater SSeS — a, 0 SEEN AE 4a 
ANE; o- FLREES BOREL 4), PLS Ah. >) eae 
BEWU ALE, FR-S RUMOR SLE 1 SHS ME 4 OA, SLI “8? Zee SU 
FAR, HA SLHE 1 Aim CREE) SU AE, MOG BHP, USL HE 
Je BSR: WR o" EA Sk FALL ETE 7 AY SUE o 2, A 
WEY — ES EATEN 0 ESE BH, PA ES BOK SLB 14) AEH, EMBER LA 
PERT ARYE a BRB. > BS AOJEMLAL EMRE ISIE WY CER, JE DEOIIR SJ NE NP 
fi, BERRAT:, oTiHE 2) B-FUINOHEE BH (123m, © HRT HE Oe DE 
secs oN RA SALA UAE BE, PN TE EAE, 27 
Al 2S LAE A EHD 

2. —Mith 

BE AY EAD RAS, AI AOE DE oe ae UE, JB BT 
RPA TF AS WOE SS METI DASA ARE A SES A ELE AIR SR oR SE 


o 22’ & 


ee ee 


K 2-7 BOWLES PAH 


% ii ue # i 
ET Re oH (—>4) BE BRIE GEREN) 
5 oA it (L—>6) Am eR ROR RK 
we me = 8 fiji 1—>2) #8 8 
ese Tis HN L—>-4) Ap EERE, He NA SR 
ree] ti — 8 ii it L—>3) 4 Bo 
ef — 2-5 Mt >) Hi Je fl ie 
i Se — eT ee ee WERE RIES 
= OR oii (152) BAR ih 
285 (8) 8 8—SRA (21) SRA Ay ea s 
A # pe —>4) ae WB FL ae SLI 
BI-3L OB p32 FLA >6) ai SLMS FHL ie 
e- ® a-2¥ FLA (16) At i FO Heo 
= 7 et p-RLAER 6) wi eT me  oeaas 
22 © "| pea 16) ait AF A 
HRM ~ Ali ETRE (1—>3) ELMER ERAS ‘Ce 
eR || BARES 13) a we BAERS le 
eH 2-58 .>6) aA HH (1.92) BRAY Se LAR 
= tf off (12) BRAK (8D) oH 
it HOR a2 FL (16) aA 2) esa | AIS, WR 
5 2 ROO “a SFUAY 16) FLA 1-6) oA 
Wi (Le>2) Bh 


) 
BASEN OS Py BE, AT Ae UF BY Ti ed BE SE, EEA EE UAE, 
IR, GRZ UE SF GE PB EA ARR RAE BR, BEE BE oT ola, BMG 
4d We BE BI BE HE RE PRE OPE, TER a a RE ER 
Bi 
WY PAR EERE, WR AE BE A ee A HE EP aR, BET ek ARP A PTT BY BR 
AR, RUA 


1. F# 

mG FLSA FLIt AL AGLI PLEAD 5 ~7%, AEM RAS AT D4} SB 
SFL. PAAR TE FLAT BABE A PLB EPL, EE MR, FL BOR SLY, rh 
“FFL 6R Ail Zid BE AY SBE 


e 23 


a) 
oe 
O 
“ 
a) 
= 
O 
x 


S2\ 3 
Ju 


FLEET PRES), RARE, FERAL, TATA RUN AW HHA, HILAD 
WR, HRS, ARSE. 
2. ete 
BGM ET EA oa I-42) BA, RBA MRAN-AAERRSE, 
FRR, HPA REPEL), REFHARSEAGRMOR MRA. BFR 
ZED A Hi P , BE ZK AE ad 220 BS 
3. te 


ye ba VE 


APETIRART, Ba oH 12) RRR AI SE, 3 FP AY Ti a BR 


PE PG ASE Fea OE, TET Ee oa, WA BR, BTU EE 
4 SERGE 


CH,OH 
7 OH H :@) Ho HO CH.OH 
Hi OH Orsi 


<n ee 


Bets 


$e FS fil HS Mb FEAR BS a BS A, RRS ESE A RS TERS, RA 
ao Bea RAAT ba Fe HA — SP FAP LE A — 3} FR ee ERA DA 
BOS, LUNE SE His tF be AA, AY A ESB TE, Se Ts Se eS AY 7 

ia AE ek Fd PRB He HB BY KH Ps BAS i BE feo ALN sf FEE tig FF 98 2K FF 


ELBE BE 
CH,OH CH, HOH,C 
HO OH HY H | OV 
O 
OH H O} 
HN HO NE OD MEE caor 
H OH H OH OH H 
ND AF 2% 
we <b, 
ar Se 
CH.OH CH, CH,OH HOCH, 
Ho AON ieee ae H Aa 
| HOH iM 
OH H 
A HONOH H OH H H,OH 
Ah Oo H OH H 
= 
2 sped 
CH,OH 
HOH,C -~ON_H HO - 
OH HOH 
HN H,OQH bp eae 
| ) \ 
OH H H OH 
nid AL 


e 24 e 


Hat is 755 BR BB 2 Se AE A ad Td HD oS RY BE, 9 id 
BRK, WRT RARE, HOI, AERA, FE 1% WERE SAUER Bx 
427 Si ET il 25 BE ES AA, BRS Ae ed Pe OM, Pe SOE 
TNT, AIA 2. 


BOT Seay hs 


—, HARMS B 


BERIT LATA KAT. ARR PHY. BADR EA 
Sti, SURUKARSEEM, LHUSRARUAABAE, 

HWERRYRNESRK, AWK 85~90% HHA, KANAB, MANS TF 
FEAR, ZEAE PALES HR 40~ 60%, OP AEP 15 ~30%, HAAR 
HEAT IK 70~98% . ARB Ts SABER ARBOR AAR i SG EE, SBE 2-8, ET 
BEE ce Lt OE SERA AR BES ARE PLE, ae ey AY Sto 
ALA, HRB RA, IPE A SEE. ARR TER, 
LEMMA, ESFRRARERAS, MARWRCRRBMARAA et 
TSIM, E PES SR Ey BH BS LR GR PE He 


R28 NAFHRWERZ RANE 


4 i gent: eee EER MA (aS Bi K Si Rw 
x ch 40~50 12~34 20~30 
it 46 88~96 (RB) 6 — 

Bi WR 65~70 15~21 2~5 
R iF 31~40 35~48 15~25 


RAE SUS RL, BPE ER, HSE 
RAK, AARP, TBA, MARU B RN RATE Eke a, BRIE 
Ama #8. 

TBR AIEEE, WK 50~70% DLE, BRA She a 4~ 
5% SH, EMERAWEERS, TUSREMARNKRAMRER, CRA EZ, 
255 2077 Mb fy 3 BE AD } 

PAE Ua RISE BR A es te ETRE, ERTL, He EAE AIS BP, 
RAAT, EMRE A RE, BAER, SSA AYA REARS BR, 

SNP AY SELL PASE, STR SER AE A 
SR SSIES ER, CRSA EY DURE TER, FF EBM AR 
Kh, “HE AWAWSH, WMS RHR SS LAA aT MAD. 

E45 anh, OR REA SE, EARL T RS, HILT ES 
WS L2G Py AAS SS AY RE, PIES AEA A EA A LT 


° 25 


Sah PZ Be, AA YG FEET ESP A sG, FE HS FR HS 
Bi, TARWISS F BL a 7 2 BEE 2, TES AR KPI, SLA TEIN, BROS 
fie tH dd BE, SLR as PS i eg B,D TK OK, BRT LR BES FF 
WARREN AE S , HORA, MBA RA AE 
ie, FF ET HAIR WR Te Be WBE is, RR RBCS A PY 2 BD PR A A EN A, 2 
ALR ADTs H, EEDA TP BS Ee OR Je Bk AE Hy ZZ, 

Sy 7s FEBS, a HR AS 28 BRP AS — PS BE ——§_ JPR, RY UL SE PE, TIE 
PRA ai TRIE BEM AE, UK TE RAE IL RKER BAN MAEM, E 
i077 BR UL AY aE | 

ARKRE WANDER BRE SS BE, BEER, ZR HP AY OR A AY He AE 
BER AB, cE — PRET IEE ASE EE, AG SUE, EE HES BS A ee 
TAG, TINA HAR, VATA, A SER, ATK PS SRREA 
2a He — ie, A ay ES BU OR RT ER 

BARA S HRN HEA, WERKE. BERGA. IRR hE Ae 
AAe SHAW, CNWERMA LEAR, ARARARAMA RED TRA 
WiBEA, LPREAW RAMP LTE, ANA TRL MRE 
#, ANSASH, WMA T RARE GF) WAT A 800 HE, HEA Wats 
fe, FBR SEK TOK. BRE AWE SE A i OLA ee, S.C 
SIU. SERBS, FREER PHA ANSREAK, AWARE AR, 
Bi, FABIA A ERR AL — PE, SDP SE RES RI, RAR TB; 
A ee Se PE SE 5 a A ES BS A KY, A, Bl O Fy A DIAS EE, FE EERE 
BTM, JER AL N- CESARE SL a A; EEL 
Fi 73 B 28; SB XG ee er BE BY A «OO WR A RE, ET UR ES Hh 
Ze 038 AU” She, SL OE Ee, EE SE EZ 
AFTER WARK. 

HAAS RURABARET EY. BOMBED PE, ENREARMAH DAS, 
BAAS AI TE, TAREE A Ad PEE BE BY BT 39E, A oe FSS BE 

Wb, RRS RAL INL A MIAH, ESE) YZ De BY RE I TS CR 
EA, SUN BA RE 1 YS eS AG DT eA il 8 TY FT 


=, > BHA 


LMM T RBA, EERAH, TORRE, HES, 
Fea eR BL, MARA, LHSRTUARAESRAS ERO, Wd 
BK, SHEA -RWSASY, MET RWRLT AS BE BHU ERSWR 
GINS HEP, a1, 4 WERE, C1, 3 WIA, RS ee  O~T7 A 
HRA, 6-1, 4 WE 1, 3S RMA RHR, 

1. HSH 

(1) #seiee> J py 200~300 MB APEDL o-1, 4 HP REHE, A ERA: 

» 26° 


ee a ee ee ae oe oe 


RE EB RAN 254 200 ~ 300 44a eg BEE BS MOK, FAS PY — BRS E — HS 8s 
BEAVSEA TA, ERE RE BAR se KP AEA TY AY FE AAS AH i TP 
AjWERE o-1, 4 WEY ALE BENT LHI MKT 

(2) FA BE-THRSR, ABET Tt HL 6-1, 4 saree vem, 


SFE Se By SES Se ig Be“ SEE BE RT JL a 
PENIS, Wet B-1, 4 BAP Re RH, 

(3) RHE Jie 207M C1, SHH RARER, CHAAR 
=H: 


CH,OH CH,OH CH.0OH CH,OH 
ul H H 
HO OH H 14 
H OH H OH H OH 4p H OH 
ES ES eae eee 
Ee 75 
2. RHEE 


SHE YE THE — ACS MR, Ay FB ERE MK, AH 1300 47g Ag HEAL, FF 50 
ES, HAP CEE HH 24~30 PARE, Mol, 4A RAR, DKA, Me 
rE ee EA — 4 i 2B EY 6 a RE BN PP BE, RE BET Ae ee, PA a} 
Sri EA 40 Hi 1, 4, 6 M=TBRRE IMT TE. 


CH,OH CH,OH 
fe) O 
AA oA Coe 
e OH H OH H 
OH H bu] 
CH,OH CH,OH. | GH CH,OH 2 
: e) 
H ‘1 HH 4 OW H ay A H H Af 
OH H OH H/tOH\KOH H/A0!XOH H 
H OH H OH + H OH H OH 
Rewduon voekesuseunal 2 
Bath PETE 4% AE i) 4) PEE 


e 27 « 


WT MAW WA, BH BRO”? (EAS, ARPA 1, 2, 3, +, 
Bean A PE ET ERAS AB, AOA 1, 2, 3--- Bl’, 2’, 3! eA, FFE « 
KR AH, K 

(a) bay ROE 


@ @ @ 


= 


eet ete en Ls (ee coe 


@ @ @ 
— + EH FATE Si, Ti 50 2 SE A HS EKA, 
th ABT Behe, AA te 24~30 7a a TE EAE a AY 1 RE, HAE 


ve 


Al2-3 Men AMIEK 


ZF HBA HD 


1. SEHK al te | 
Zhe ARK, PIS, ARE OTS ea, RAE a eS BEE a 


ei SLB), FE LC BE ih 1 2S EP EFT aR dK AE, OS TH ARR Be , BUNGE BIB AS KI, AT 


ESSERE, PSS EA WB OLB SAE A Eee, TS eB 
MBE, Jo DE Bm, i 
2. SMA ABA | 
Q) ROR SHA RAL RRA FIN, RAMEN AAD FE 
APPEAKM, HUA TRNNE, RTE, HORSE AS 
ARLES, RUSE SA A ALIEN, vc ew ZY 
FRMRAR, UE 
seme —_ SLE 
HE SERO SF 
SNERALEMLE, LOMO, RUM A, KH 
LONE SM EMN AEH, WEA ER IE TSE, EMS, AS 
Bo WRI} FREI Me, MOAT BUH FEA Ag SY ELI A BS 
ve eye pee —_ SEMIS e+ FE 
cen eRe - BO eg 
« 28 


(2) KaaRl xe Sh P ARRAS RE, Woe PY A a Be Be a Pe PS, TEE EA 
BMA=[TE, EAXNRARELNRRAITHIE, MR ARATE, PRP LE ZA, 
Way A ae AY ER AT Sie APB 

ARP ba RR, BRS LTA IE Rea, MA ae, Ra Ey 
BY 2 BE BE FT Ak AE FT A} Hall FE PE TE, Po Be AE ES MR, ASE PS 
= FRE Al — ES ed Sa aS ee FE, Ea a YB 
Bo 


CH,OH 
e) 
H A, H 
Hoe OCs 
HOH,C H OH CH,OH CH,OH 
OLH H OW H H H QO. H 
KBP EK aK iP oK sy 
HO Onin OH 
OH H OH ~ H OH 
(1)CHsI 
(2)H,O 
CH,OCH, CH,OCH,, CH,OH CH,OCH; 
0 H - OH H H 
WATE Ala nO ST EOD, 
OCH3H OCH;H O\O O 
CHO 3F1/OH én 3 OCH, H . 3 re 37/OH 
in OCH, Ho” OCH, H OCH; H™ Om 
eee — 
Pa FR 3 a ay —REAS =HEGSB 


Fe Sarg HY AE, AN DCA FA RPE Se EOP BR BE, DAY Fk eB SY SE A 
BE BEN ER i E 


Wl F 
EE — Bh ABE ARAN Ze A 2 2, A ML I AR 


FER ZS oa, BEBE BY Ze HH tal 2g BT Bd AS DL De i, STR a He ATS ABE 
BOK VRAIS EY BEA IF AY ad SER (HE 2-9), 


2-9 FAVE 
Z i f # 

Bret a (1-4) 

3 EER a(1—>4) & 5% a(1-6) 
HER pd->4) 

4a We PS BF (BE) a(1->6) 

Aa WERE (SRE) a(1->6) 4 8%a(1—3) (1>4) 
ft | 3G a(1->4) & 12~18% a(1>6) 
GRAFH B(1>3) 

Fe ap B(>3) 


RF B'S SE) 63) & PA>6) 


e 29.6 


Fe 3X oad EP, BE APES PRTC AB AT EA HE, AIRE EA AT RL, (0 PB 
FEE — ENB ie, WEB) FAK wil eh a EAS ETE. GHAR 
FAXVD RAT 180 AEB RRA PITS Kk, KES EA 
BA6) SES, Bea Tue eA, “4 KARAS SC HE, PP ELE B38) BY, ALA 180 fy 
fEFA, TULA PEAS SE LY ne Sa KA. 

FC EEO AS a, AR PLR. Bel a1 SE a HD BY EO 5 
2-10), * 


KR 2-10 HSB 


Z, ik ef # H ii 
5 Be HCH) p(2>1) fie AIBA, HAL, HARES 
a (14) HEHE Stet EF, RA RAR 

BH (SEE) (1-6) & (12) (13) HEH sas 

ian 2H (LEE) p(L>4) 22 FLA FBR 
FBG (SLE) B(1>6) & (1>3) EFL ane 
Zs Bal RL BE (15) & (12) ERA TEAK, ABET 
& He ok RR p(>4) Ai EKA, BB, 


Ag PE 23~30 SMEG RHE, HAN AE FF Bh, A EA Ds, BE 
DUS HE, AGERE, ASE BE, RAPIER, hE Wd 
F Hi. | 

BRA PAE ABD, AMS RR, AUS eS eA 
BY, FY DAF MAY & WEN 

ali HEMP A py ag LARLY Se RSE, hh CRASSA 
BAA) RAR AR, MERGES BIL T We, SET ah YI op a BS, HH SE 
Bis, CRS, LOE SEAR CKABREACE EN, AEA Ee 
HATES BE, PETRIE TEA ME, RAE BEE Ak HH, (LA i CBE 
PE, WA Hht ZEA 5 

SERIE RIL RRY add) FRERBEW PHS, RRR REA A 
9% ABS, ZE5S EEE FB, AKER ET ERIS MR. HP AR ARI 
By PASH, FAS REAMSORAY, RET OEE, APR PS 
2 Md Je] 2 AR SERIE BREN, IT RATER FRSC HY AI RRR KK 
Rh oy Ee RB, AE 0.2% WER IMA Bo A EB, RAR 


ZA, fF #£€ 


AeA WEY JLB EAS, A ERE GY 2 a A EP, HE 
AEA PP, ABA EM}, Wh, A A EY, A BE 
To 

1. HMESE 

HOR KU-LTRSEBME, AWARE-AKOHE, PRA MER- ANE 
e 30 - 


FAKE, EE bY 2 RK ALO SR SS AA, RA KAF 
E 7K BS fie Jo Pt — 7 Be ES aE BHR 2, FA EP HR AE, 
EY Ba a Ti Fa, AR i A a, IK BER, OK aR BE DUA A ET EE 
PHS PA, ILA ASW RNR ENTE. Hibs eA 
KKK. EPRAAR RAAT ROA HERA Am, 

(1) BAAR ROEMRRANKBMAPAH, RHETAR. iit, Axa, A 
AE RRM, ARE RT RADA, Mae REALE, We ae 
Bis, AMRREAK, BARRBNLE-TAY, MACH KM AH RRM, HAD 
SAY REL. BARRA 6-WRRd3)6-CRAR OR 1-4) Haye 


BM fi: 
COOH CH,OH 
~ H O 
’ AR H 
\ OH Yao a 
H OH H HNCCH,? 9 


EAA 


(2) HR FE APREECRAKHORISOWE, FACE BLR SPEAR RG}, EDR 
ASEH AY ED GIS REEL BI, MUA RPE, HE SM 
Pity BE CALE O-HRER, FLA BRE (153) 6-7. OT 


Aa 14) Sa BZ A ir, 
O. 
So. WA i) 
ie OH H HNC-Ch; a. 


O 
aot 
(3) Fe H-HSARREWAS HE, ADWAAN-HAKRiMYR, PRR 
FET AEP AOR, TA te EA LA BE i THR SP, (BIE Hs PL RA 
Ia AS_E A 8 FS PES YE FA, A ET 
Fal bE: 9 Ms DB EN a, A UR EES BY Wk 
RRA ATH, A Ob Ze AT DR ES ah, et ACT Bd A PE BE 
TARTANA ROT, OF PEA 17,000, CHAD EAR A 
REM, HPURERERAE, HKAMRER, ATAWTA-TORRBRE RM, 
Asi ie oN, PRR AH, FAS RAE 9~12.9% Zi, MREER 
FE AE Pa BY 2 ASAE A 6 EAE, 5} AAR, SCALP REAR 2 ACER AE RA 
FA, TREMAAT RA, FAB MMA: 


H GHOse; '' coo" d CH,OSO> 
Hl fe) 
OO PH A ONE EEA HAO He 
Hu he OH H OH Hy *NQH_# 
H OSOS H NHSOF H OH —— H_ NHSOs, ' 


EF 
e 31 e 


— 


EAVES HE Lg IE, AL oa A ME YE SE SL 
Ba tS Wit RA AR A HE Be ETL AY) PE FA 

(4) MRAP EPRRAR KARAM ERALART AR, KAMA POK 
BRAMRKAR AAC WH, CNSRREARAE-K. MRKARDA BARR 
FA BY GR KA, AE LR RAEAE AA, WaA RR 
Bi, EAE BE OT TE) DK FH) LE 2-11, 


K2-ll RBXKFARPRRARSRARKRHEA 


& 8 A si East BM 
TBR A A D-47RER, CRA EAE +a 
RBKAA C D-Aje RR, CREE FLO - i 
MRK B L-XSHBER, CRRA A+ RE 
hi BR A KR DARE, CR AE a i -6- hi AB 


ES ILOK A MT PLEA ARRAR, AER, TARA eM, 4 
4E Ste 20~30 4 Je RR A BY EE EE POR, eK) 070, At 
HEPA PRADRKA RRA Aa KMS eo. HERE HE 
Heit RAK ES ZA AD A AY BAS BI PR I SHE PP: 


H HO,SO CH,OH ~ 
COOH HO0 CH;0H * <a 0 fe) 
H ‘e O. 0. H O 
O H 
OH > ij Ww i 
H OH H HNCCH;4n 
H;-n oO 


H OH 4 ah a 
RRA A RAKES BOXRZA) 

ae CH:0S0.H cae oot H 

De. HOG 
na HAL H s ie Ke Dh H 
H gc H HN il 
RAK A CO Rie Pal 
2. BMAD 


FED PRAT EAD, PAE WI EN — TAS, EAE RAN ME 
KARATE, FER, PRATHER Sb, CLA RAPHE, ARTA RVR AAR ER 
AAR IAL, DAKIEPWRA, EEA DDD BE, SRB APL. PF se Ave 2 
FAYE EA BAD a: 


x sii RET tal 
PREBLE AR 
e BD e 


PUBL IE— EEA Bh, PAT BRB 3 A: 
E Gap gt Hy ge Oe gt Sak gt 
“ 


255 BL LE gL EAL 

. . i 

pee ee ee 
bisniig 


fi phy D-SESLWRAI 3, 6 Fok LOE SUBESL AR AY, AE MEE oy 709% DHE BE WE RE RR 

ie 1 in 

3. MEMES 

Bic, UAC SEBU SLAG Se ERR, SN ACNE ERIS ROA Emr) 
Jt RES A RE 

C1) Rok seik $4 MDMA EURIG HEE a SHMUNE Ae ROS RE DCG, UE AR 
TASES, BERA RAWLS RAKE, AMARA, FE 
SEM ILL A MRA VILL A HAY, 


r ecea 
+ atm cm att 


(ey wien cat TL bee i ; ty. VE SARE 

SK 2Ey AR BS i, AS, EB A a BO EE 17S EE 
HPA HRN RES HE, AKSHAAEA HER, GWRRSREA ASH AM 
oo AA. AAA PA Ss A A, Alga xt hi AE SO 

WH (P. charlesti, P. expansum, P. frequentans, P. notatwm, P. chrysogenum) #3 
Nee ig Fi #2 BA (P. charlesit) WA FL H Be a WY 9 OF: 

+ #L-G>5)-FFA-G—5) #41. A- G3) -$A-(>3)-¢ A-L Hh e-G>2 @ >3)-HI,-H 

We Tis Bea BY at AE BER BE BE (Cryhtococcus neoformans) Hy #i 7K H Be SE AY A FP: 

— He he a 


(2) OR HRERCL— AEA, CMS A CORRE OR) RY BO4) BS 
CRA AM RHE, Waa LU PAs) Bawa, CH Rl, 


CH,CH-COOH 
B-CRAAD B-1, 4- CREAR 
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4 — 7S = BEB A -G-M-F-5 eas) 7S, A. BA, PE BK 
HE, WAGBS BE ee _E HY DS FS aT SY AE — BT aK 


Mm 

ere} peep 

1 me L-Ala a D-GI 
1-D-Glu PeSGha yuk 

L-Lys Gl Gly * 

| -Ala-Gly- Sly-GY y L-Ala 

| 
HARK 

G CRABB Be M: CBR Ala: BAR 
Glu: GAR Lys; #2 Gly: HAR 


HARE AA AE He ES LIRA ke REE, ARE te 
Br A ERE (WR) Ka BK (A 2-4) 


yA 
Brees P a 
SS ei 
tn eosed arcs 


Fj 2-4 Be Zea 
(3) FE CR) FR PCPA TE A AY ARE a — ZS BE ER Od BY EE CR) 
Wo WBE Wi Ae HA il 2d BA EE A AE Ae Se TB 
HK OER OEE BY BE, FS EP A — PE Ss a BE, TRE 
Baas. Hae A RPS, A+ i Se TT FB 
ATA ARRAS, EAI TE: 
BORE 


Sey Pea TRC TTY 
@) 
} H H H 
hi ck Sh eek 
OH & OPES) 
CH,OH ep 

0. C 
H AD re q 

H 
H3 


BREE (2) PE 


Hat te: HME 
i = =a ee —————— 

Ht] ° 

fear CLO) Ola H—CH;—O 


a” 


HOCH, 
BEBE (R) I-A AY 

(4) sone 5 Aap SA AY SE SE EF A HK se eo ee gs 
Wyk, AMAA BEA, PON re eT ae AB EE Oy 20~25 
KAUR, KH BA 8~5 TRAE. FABER FY 1 RES A TB AS. 

Bf 2 BG BA EE a AS 2A =e J EE A, SE PR BE ad AY A fit BE Be 
SAR, FREAK 10% HYD EE tb, MANES BED Be BEI AE ZEA Nea 2 Be 2 HA = “SB 3} 
4k, O TRE, BobZ MAIER AO HRPM S BR LRA = 
WARM, WE Be a ee bE th — 2 8 BT be a os OE A a HY eS, AB — 
3, -LCiA CH ls RRA SRDS A, Nae A 16 HRI RD, CA AER 3- 
MED ERNTRK, HTRELERKEIWR, MA-TRESR DSH, BERS 
HEAD AY O SUR RIS. TAN RS RRR AAA SURE, 22 O SUR MeL 
HUGE A — HE 22 Allo 

Fie SE Ji AE Be LE a AK HE Ta, AE J BS oe ARS, EH BR A 
ALARMED, ALAS RCRAR HM WN ses MW, ROMS PRB CH 
EYRE, POT VA HE JoeB 2 EB OK AR Te PT KA HT AS ad AT Hd BE 
Aa ARE WE SE PAE A RETO RAS BWSR ER A a RE EP 
WY 70 A A BEY RAH, VE APE, MARA Se, 


Ay LAA AAA FB 


SF AER al 0 VE DRE BE BE EAE (ES a A A 

1. FER 

Sf EAR ERE FE ip Yb HAAR AE AG, AGE 2) . A, PARE, BAPE 
AKER, URMAALS ORAS, TAT ERR, PAAR RLAT ER 
Ja FY DA il AF CRA, 

(1) RAPAARE FHREA CREE PEAR C. M.C.), 

2,—OH + NaOH —> #f—ONa 
2f—ONa+ CICH,COOH —> #/-—OCH.COOH + NaCl 
(C. M. ©.) 

PPLE EEK PATE, CEPR, ERA, AFA hb 
Meo FEAT AE AE FA FP Ec HI ht BA PSF 20 HFA, 

(2) =CHROERHAHE(DEAE-4#4#) AHEXSN-—Z2H2A CHEM Ze 
LILA ER: 


4 —ONa+ CICH,—CH.N (O2H;)2—>4F4 —-OCH2—CH2N (O2Hs) 
= GK Cie HER (DEAE-2- EX) E—-TAAT RRA, BATERDHT. 
2. BRE 
(1) Re AHMED REPT EM, al -6) BWABS Ri we, WR READ 
LL, 7 oe i BF, PY ARR 
(2) HRBRR HAVMRESHAALA A GERM, HM ee RE: 


(4 n) -OH+-CH,—CH—CH.Cl aa (#%j n) -OCH,CH—CH,Cl Bical (%j n) -OCH,—CH—CH, 
4 Ne er 
[HOF a 25) OCH, CH—CH,O—(4j n) 
bu 
fin, RGM. 

Be Beas FS Sk EE, A ER, AT TE RS 
ji, BHRBAWIRE, TOMER) MAA, WER RIERA, AFD 
BKPDRABEWMAKAT. ERURELA, ARGERRRM, RKNATAEREANS, Alt 
Pee Pe Tit WA, TBE AP 2 i 9 FR EE, TS TV RET, BO 
HTC FANREAEEXK, ~HAKDAAHWSFEAD A. FL, EMEA AT WER 
4S FALE NI Ft, KA FARA EE AR EA 

(3) PRELARRKLY BREIWATRART. ZHETAAARELA 
AVA I EWKSA TS ZARBSWARR MAAR, NMREBKN ADB 
EYRKATHMAFTR KMEEREARGARLER RTE, PARKA FWELDR 
ATH BCR, ERRMELA DRED TS aR Ras 1 ARR 
By, RRELRBMH SMA, RELARASWRELAYD, RARER RE 
TRE PRED. 


} OR Gia RO 
Fi ZANE) fl See C—NH 
i tins on Cl he A 
WARM 
$_O—O—_NH— _—_O-—O0—NH—ii# 
Nye ; n BoE “4 Ate 
3 ia a NH + #58 O 
{—OH —OH 
BRA ALR TED 


8. SIE 

HME, RUE ALL, TAFT AT 40% D-ALYE, 40% 3, 67K 
LEASE, 3% GURAEA 2% PARA, TRIG LLORES A A 
SMG Se MI 


ety Ales 
@ HO 

at O 
H 


D-#5 3, 6-AK LBA D-H 8, 6 KK LEA 
Fi Nas 


DRAB AY L~2% KPI, VO AI era BEBE, FE AE Wy SH SE REY PS J FP DB, Bl Bg aE PB 
EAA AY, TL Ee ET A UT EK TP I, A RB Ee he ih, 
AWE AG LTH, VER GRAS A AY Ba NS BE — HS RW PS Ja Pe, HD 
TRA AS EA. Pa EB. DRG Pa RRA, BRIG. TE 
AAG SS BT Bh HP Ba BB EF PE TE EAT 

BRAG BEAN tig (O22 E, EERE ESE ZA ABER 1, FE RY, BRS BE 
FBS FY Fike HE eal FS aE IB 2 — 2, 

4. TemAeR 

ZEA Sy KR TE, WLRE I BERS, TREK, ATR ARR, ADR 
KAY F, HAD AY Se Bi) BAAD AS Vd, HE ves) SB CA AL De BE BE HY IL eR BE 9S, 
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DOE RPE Ae HB AS BS DD A BADIA FAVE ATL UE MLA, BE 
BONG RAL AY. HGS ERI IAD A LS A ey, (LEA RA ARES, J 
PEAS IAM TER, A, SES MOR AULA P, IRAE YA A ULIA AT IA Fk WE 
i, WANA. EAP WSR RILEY, MI PIS ATE, RE — ie ee LIA ASE HK, 
irk, ELMAKAMASIGRLA, DEEEHRE- RN, BIEL AWA AIRE 
VSG RAK, PHI, (ARB VERE, WIE SHOR 
HREM, REM LAWS AIA BES RA, AEE teh, NBR E 
AE WK ZIG A PK. 

ARTES SLE HAA MR, BY} PA SS A A ER A AO PR 

(1) 228 

1) IER. ISR RRAS HE TRS. 

2) ig, 

2) EAR 

1) BENS. HW RRE AHS Hy BRIE. 

2) WEENIE: AG RRS ROE or LA BR. 

(3) FRAIM AOI 

1) SPAWAR PSE, 

2) FIRES BE, | | 

NS REL AEE LA, AS HE EDL FG ENO EE A Dy IL Ee 
BEE AMEE); RIE, AHWR MREX, AHEDAMNERD 
Ji, 


=75 ABBA FAS AAR 


1. HAMAR 

EGER = sc, KARAM SR. Ma PW = TR, Ae 
HAW, AM= BRAM, ARR, KSRERR WR. SAR WS Tew 
PARAS, EAA RT EE, PA PRE OTN A EAC A Hy LA, HR 
BME PEA 1, 2,3, Hea yer. 
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CH,OH 2 CH,OC—R (1) 
CHOB R'—CO—CH O (2) 
Bki ey 
CH,OH CH,OC—R” (3) 
Hid fe BS (= has) 


Kip RRR" RARERAAH HR, MAT, 2, SMEAR, TORT 
BR ee OK: 


eT | U8 
(i) toe | + |: + 1,3( BERR) 
3 3 
—P— 
: | ve < Lee ne j 

\ Ch 

(ii) + a (\-o-pc1 (259 Aa a + 

3 O—P— 3 


L-iBeis D-{R Behe 
. ; re) re) 
it il 
1 | -O -- | , a o—r—¢_\ 

} Gii) | S + + Ci RB | H + 2( 22 RR) + i Cc} 
m % il 13} i fi\ 
—. i ee 
CI Cl sai 


LHW RUAT, THBRARARRN, RRNA, 12,3 4a RRA A 
=! 
$i EHS [Al ie BG Bt, 215 AIA FT. FE Gi) Ap LBB Ea Be i ES BK, UF 


FU tH 2 AGA RRA LAE BE-S— BEDE HT, ROE 2 RAS ARE AT WW eh, Ea} 1-18 
Bi-3-BEBE A ia, 1 Oe EASA RT BEA A A, 3 RT As RS OD OTP 

#$ ti. : 
MBUMADWERAED, KSA Dh, EES PAAR RRe 
70%, RABURWRAR GUE), EN AK, Mec. SM wa 
_ FUP, AA PRS IR, BE Be, FER eK, ARR. ANT Hs 
FN PR A A 2 RST eR EAR TSS WEEE fa BE EER AR DA 
Ai HG FY AS ea AS BB a Ry RR AT Ds RE FE FL TA 
FMGHARW IR. HMI AAS RA et a A Se, A Ee Fe OL 
LEAVE, RAPS AIM Ah A ae, BUD ES RB, He RT ob 
EES 34 J LR a, AN FR AD HE AS HA A I SE A RT 
Ak, TR RRSS . AGW AY Be SEA REE TN BA EF A A A sR, 
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FUERA Wie} OT Sb, aS ABET A Ps PR eB AB SFE, EAE 
POSS, BG BE HE ACIS ID 7k AF FPR IC HS 0 PRS 7S Te) A, ZEW EA VE BEA, 
AA AFIS RAMA, BLA eMA AERA, PUA 
AWAY ABR ULARBU AKG, RRSRA RAR, SMA BAER, —PaA—t 
AN AAS GR, =A 7 A PR, 2d HFA GS3, GU;, GS,U GSU, KRHA, He 
GSUz, GS.U WA Wet— 2643) SUU FI USU, SSU, SUS PU FPR Hy tK (# 3-1), 


K3-| ARGH RARARA (%) 


SUS; BA SKFRa, 1 fF 3 fe AR, 2 Peer. 


WN FR HE Ba Bs PBR AY 28 TB) 2 A ee HOR, 8 9 ESE A ET HA DF 1, 2, 
3 fii LAA 45 (4 3-2) 


K3-2 ZUGHPTRRASASH 


16, 18; APRN BR, 

20, :1:; RFRAMBKA. 

WARGAMES RAS >, RTA, RE, RR. TR eR 
(# 3-3), 

AB le) FPR BY HS Te AY A: AA, ee — Be a 3 DS oh PAB 
BRA SETA LAR a 22), A eT AY SEAS A i He, 

THUS PRR TARR EAE Rb, MARAE RR, Ze 3-4 ALA eA 
RF + OR GRA AAA hp 
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K 3-3) AAWRRAWEE 


-* her Fs RES % Ma % Te th BR % 


ES fa S | S| 


3% OA sy 66.5 87.7 49.4 12.3 
46 AE th 93.0 L757 56.5 25.8 
a Ses 144.3 By 21.7 72.6 
Ba ik 135.8 14.0 22.9 55.2 
io OM 105.8 26.7 25.7 47.5 
= OK th 126.8 8.8 85.5 55.7 
yy 36.6 | 60.1 37.0 2.9 


K3-4 JL#REREZEERAR(%) 


AE R&R Cr 

BR Cu 4.6 

i fa BR Cr 24.6 9.1 
te A BR Cis 30.5 4.3 
TE AE BR Coo 2.4 0.8 
FE fh fel Al BR 4.8 

BETA Cie 4.6 

wo. BR Cie 26.7 36.0 45.4 
Wh RB Ce 3.6 4.3 40.4 


SLATE 


2. AsRiBtR 

HS BERS Hh, ZEAS Te A ARE PT GSB a, B, A! SAK, ENS 
Ritz BABY (63°C, 64.2°C, 71.7°C), ANTAL AaB AY Hh = OE AG BRE Ha — PRA Td SD 
F HEWN EARN, HEAL, A—AEX, 


i 


#i3t (a) BRR (CW) BUI (8 B) 
TA — FS th A —- RP TSE 


1, 3- ip FARR-2- Re 


8. ASABE LW hoy A 
E25 LM, HAO He 9 PEA AE ee RA AE KA AL DJL AE a DY, 
FR FE 3 $25 PETAL, SKA FA yh OG ES 
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fa k, DHWHIRGAILERRR, REAR, IRB RRO 
WH, AS Wa RY PER PP EE PR AE, AS a LE BR KR AEE”. 
: 0) 
O cH,0b_R CH,OH 
n—bodH o + 3NaOH —> 3R—COONa+ bso 
CH,OC—R CH,OH 
Ri BR | «He 
RN EMA T Kk. GRAMM RAAK PAR, eR. 
KA ASA, KP. ALA BRAR EA. PTI BERBER, BE 
8S ZETK YA MP EK, MARZ A OS A ER, BE BRK, A bp, Wee 
Atel. 


—, fis te oR 


Aa Di7k A ASSURE. AROS. MATA PRS AR. KT 
TERA GRERET OH, ER PATR3.6%, CR2.0%, FR05%, RR 
2.3%, AfER 2.5%, KRW DREALE BRR ENW-LRAWE 3-5, 

1. {@ #05 BRS 

Fuss Jo AY ed AS Ba PS BK) 2 BEE ES oe BR A HB A BR), oc ae CY Be 
TER), RihRA—+RHEERS, CNRERAM RM, Ws RCOOH, WKIRRA 
fl, AD ATE RAR RE HIB: 


Ha Ha i, Ba Ba 
BO No / Skt Na an aa a Zo CO 0 
i, He Hy Hy BH, Hy Hy 
PreK 


Aa Di FP, SERRE RAE Bit, SHIR KH. KREME 


Be, ATK RAE HAA TAR MAK, Bee STRATE. EK PA 
fF HSHE DIR, FAERIE EIR, PR RE RK I, AT RUARAREDFT 
FR AQBLAK ASTER, FERRIS, He APTARRIRMARRAMK, THER RHAA 
TA: 
SYS /\/ TIS 
Be ABER (+-/ REE) 

2. ANT AOR AAS 

AB PAA A RADU TBR AE, B—-TORNAUR, APO 
PRALNR, F=AWHEHRAWREB. K=7+/RARHB—TMEBBE 9 fA 10 fiz 
BA, AFA PIR, KARA TR, BRE MRE. 


ey SE 
18 a b | Hy a Ha dou wits 
BA x /G BN og OX a8 NE NE AGN EEN ET 
He H, He Hy He, Hy fh, H 


¥ 


43-5 KAD PHP LER 


C3H,COOH 
CsHy,COOH 
C,H,COOH 
CsHjCOOH 
Cy,H»3COOH 
C13H»,COOH 
Cy5H31COOH 
CyqH COOH 
CigH4COOH 
Co1H43COOH 
Cy3H47COOH 
Co9HsgCOOH 


i idl bakes 


Rt 


158~160 
203 ~205 


a ad UF OER at 
eS ee ee 


We E ot we mR WM 4 


RN fe xt CO) 


——— ee ee 


=< te C13H»;COOH 
4 SHAMS (REE) OtsHa9COOH A ~0.5~ 40.5 
fa Cy,;H33COOH. 
CigH3,COOH, 
Al CoyH 4; COOH 
Co2H4;COOH. 
fig 
Bi - Cy7H31COOH. A123 —5.0 
Cy7H29COOH Beta —14.4 
Re. Cy;H2COOH L612 
Ci9H31COOH LSM —49.5 


Cy;Hy9COOH A911,73 


A ERRFRAREHE, \ —COOH tin C FFA: 


|. Va Vin VACA nn 
SUI SWI ODI) OF THR 
AN is FU Bi RAS FB ES A BE, FE A A A aC, BH) SR eR FS Ah J ES 
MRRAHR., FMRI, ESS TRENAR TERA, ZRH, Khe 
Vik F Ze BE AY A Td 7 a_ 


wh . Hy , Ha Bs on 


He 6 Ne Scene a ee” See 57° Noda 
Hy Hy H:; 2 : jal Hy Hy H, Hy 
tM 


SFA DUBE EE PAN LEN A, A RR AT Dy 16 RK, AREF RE 
RBA A, A%, A”, AY BRR EA, RRL Bh A+ 
)\ BEB. 

AR FAS HO BAS FF BIS RFA co SAGE, OLE AE FF is 4% oH 
PRI (w9-18:1) AEA WEE 9 1G 18 RR—KEAR, ILRI (@6, 9-18:2) eee MARTE S 
Al 9 (ii) 18 ROB, y-IWRAAN (6, 9, 12-18:3) A, 
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FR SRI Wa AP Bed 5 Fe VS AR PR, AE A = A eo RRM HE AE PR TT A HE 
ARVO NG, SFIE AP ET EE, WUE, 8, 11, 4k, AWAD ERMA 
3) FY 76 Ae PS RPT A A IR 


yee i a | RR 
4 A OO ts 


COOH 


3. BPA 
BUI Rk Zs (PG) TE —2E EF TG HF WS AO AR, BA Hk PR RR EY 


9 


Oe) SURENIEINOOCH 
vat DNAS Be j 
URL, BAA AEE ARE, A, HIRE, UE BK 
REEMA CA SOF DE, ENHARHELN SALA RE EAM eA A ATA. 
REA LEA ADA PGE, PGF, PGA, PGB ma, 


OH fe) ; O 
“HO ‘Re HO ‘Re Rs Res 
E F A B 


PE RAR, Mina A—A7 RLY PCE Wy PGE, FG —7+M=7MBD HW PGE, 
PGE. FARE, Mis MEN SCA, A PGRic, PGF.., PGFs. PZ ILA RRMA, 


OH 
Nw 008 
‘ A | 
OH 6H 


PGF, 
OH 


Ceara 
' Z 


OH OH 
PGF rg 


OH 
; =" c0oH 
\__{ 2 ay: 
OH 


R=-H, PGA; R—OH, 19-6 PGA PGP 3, RRA WI PL) 
An, SABA HRA, SHOE ADELA. PGE. A Phe A HS] 7; 
PGE, ATF it MHRA; PGP. ATT + hn, REP RA, AR 
RZ AS PH, LEIA PGP 2. ARIA WIRE HS, WOM a RA OM 
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=, AG My Fo Ne Hy BRA NE I 


1. DEER 

ARAN Tk, MAT A PLATA, ORE AR A ES, FE, A 
BY) TA He BE BEAK, 7 

Br Ar AS PRIS REA T CAR, A. AEA CRP, A PRD RR, wat 
SP, HD BULA RA AY PPR TR REA Tk, DAS EN PR EA A, 

AS WT ASR, 8 es A, B= A, HAAR 715°C, {A ZE 52.5°C ARE KE 
MEA, IRAE ARE AUGER, ATARI MARA Ie, 
FOG es A EOF A BS PR, BS ERS a, AN A PRS 
Hes Wa PR AS FEL BE Z 

2. BRAD Hise 

(1) Str — SAR RSC ET AA SR Sk HE ET BY IK, 
BY WS 5 As Wd FY KA). 

(2) er —A SEAS RPT RE MUAY OY Sea, AT. ABR PA ee, EN 
AY RR ABRE SRI IV, RABE: 

RCH—CH— (CH) ,—COOH +I, —> as (CHy) ,—COOH 
é i a 
RTE AT KR, A a a PR A PEE 
(3) caw IPS REAEDR, TSCM LAE RM CBR: 


R—CHCOOH + (CH3C0) 20 —» R—CHCOOH +CH;COOH 
! 


OH OCOCH; 
FER CBC AS Re 
ZEAL NS i AK EE, BCH A: 
R—CH—COOH 


+H,O —> RCH—COOH +CH,COOH 
OCOCH3 l 
OH 


— FE ZEAE AY IS WaT A A, FANS, | AE SO EZ 
Bro KA ZETA PIRATE HE, 

3. FEL 

SAA NEPA RD by MARE ABS, SEAT PS 
REDE, BN EAR HP BOL, ALE HSER BT ZK HE, BOAR ED, 

4. BER 

SW A BRE WN 25 SA ATs — A RE BR, BRR WH Fo 

$d RAGE Bh AL EAR CHEE, GT BA EO, SN RWC PE FD EE 

Be WE HE FS a GW ok A, LAN RE AA, PAE RS 
PEYE MEERA, ARE EARL, EAE CRD AU A 
DSA AE, BL ETE 
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VI, AS iy af fo 


1. ASRiR 
ARREARS RAYW ADR NERA, BAIS SHS RR Bt ee AY BR 
ie | 
ASR Rn PAA DRE B SRR RHE, DAR. HANS 
Fy ZE3E (PIR BI, E—T TB. 
CH3(CH2)4CH.OH = BR AE (+ VB) 
O 
CH3 (CHa) G--OCHy = (CHo)1sCHs Si Fo eh Ce a BR) 
\etSah, TUAB GAGE SPWUREERW LAD. EPPS 
Mt, RABE, 2—-MARAWHAD. EB HA ET ATS I, 
Fy Fl PR ee TH BF A BETS 


CH,0 (CH) 15CH3 can (CH) 1;CH3 
CHOH CHOH 
| | 
CH,OH s CH,OH 
dings BRE 


CH,O (CHy) gCH=—CH (CHa) 7CH3 
CHOH 


Ou,0H 
EBL 


2. af 

i FE As HEG PRS OR SU AT A, TAR WE he a 
Be, CO LT ETALK, REE FE OE = PLA, REE AR BEI DT A A, th 
ARAL. BEANE HOA AR AS DRE, Lek RRP. ! 

HY Pin Bh KROME SRK AMEE, Bk eS 
PERU ETE . EB Haris, Wes SE AR aa Sg JERE A, PE HAY HL RAD HAT Cao~ Coc 
WA AIEMG, Co~Cn HAE DBRU RGA MB TR MR, Bb, PER 
FAVA AAD HSE: ee BH Ps RE 5 HDR AR, | | 

Hey A FRG OE HE se SK SAY ETT RB, RK RR 
ioe, WHE K RMA AY EI 


1. HimweAgs 
ENS Aa EL Teh AS FA PB RAS, EAB AE PS a RR 43 SS DH AS Ee ER 
« 46 + 


BATHE. HEHN ORNS He LAY VBE AT MORS, BMa ety MN, PE, IR, PRL Be AHS 
Mh, XA SAE. KBR EIN ORE NORE DBE RAY. 
PUA AD, RE L-PPT, IEEE, TE 
ie ME BUR 
PRN AIL A MAS EPR, CA EE 1, 2-— RH, 


O 
fe) ne_OCH, (1) 
oO #,00-¢-R (1) RO_OUH fe) (2) 
nb_ode (2) 8 B60 it _ton (3) 
H,COH (3) OH 
BA Loi BPR 
PNGB LO, BRST RO RREZE 3 ME. 2 i LANDA 3 fee 


AY BEBERE WE EAS. 
— Fy EH FE FS BIR GWG 53 SE A A ES EAL. SR ORNS REE RE ER, 


IB TO ES Fe: WE As BS LIB, 22 SP Ns 1 PN BE As BE 22 SAR, 
fAta, HR (AE CE). ZARB ARENARN LEY, DEN ee SRR 
HP HY) EPA Be. “EATS 2a 79 AAA BZ BY EH PAP 


) 
R¢—OCH, 
RIC_OUH 0 
: Ei “00n,cH,h (CHs)s 
HO—CH,—CH, N (CH;),OH™ o- 
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a-Fete, MAIR —+ a-F637E 3, 12 fb, 


COOH 


HO” i} “0H 
#5 (BLED HR fi BARA 
e 63 e 


#6 (iA) ABA ABABA FL ts PEA, 9 AD) FBR se AP, A 
fA AEN OMA, AE tHE RA HL RMB, OAR REPLAS RAT AY A 
BL, FA ri Hn J AB PBT SS Pe AE 

38. HEAR 

SRUAARTREB, KS WEB LR, MAMAS, 17 MAR BH 
MSA EBSA, 1 MERA, FRET te kA ies CME; 
WRN 17 MBA CHE, Bb, REAR A PEAR, SPR ABRB=> 
WH, AE AB LRA RSE, SLM WRB PAA TE, TE LAPS RAY 
FB, ENA In FP: 


OH OH 
ee ~H 
! 
of HO’ 
SLA i: — Ee 
CH,OH cH 
C=O he 
O. a Cc=@ 
io oO” 
WLS OHS (GRATES) 7A (Sa a) 
4. BHR 


AD PHARM, AVS AAW Mot, RY Ae Ee 2g; A A PAE PE 
i; SREAUWELAY SABAN ERA FOES, LEAR PMRAS EWR 
BF 


Hs 


Eh ee ES BE 
RF (AB): R/=R"=H 
bY 1 fA R’=OH, R’=H 
26-ZEMEF: R/=H, R’—OH 
20, 26-¥5 Hea pz Ze. R/=R"—OH 


oO 
BA (ER) 


e 64 + 


HO 


HO 


H it 
e) 


SLB AA) 


Ee i A: 


Bp fj A: 


2 WHA AS Aa: 


Se Ay ks 


S—-P BARES HEH PHESE 


EAN PARE REA, RES, HR, ARABS RD FD 
KR, ASAAMYAAY, HMERREANW RA BAR, BR SRR, He 
HARAREE, PRUEABRA, RARE RFET-DEDAN, SPVMEMTAEEE 
EBNEKARN, BFSVPRMIGRYR, Bibde fy — Sei, PR HU JS HE 
“6 TEE, LE VEE SEE By ES I ES Ze HEE 

PETEACHER, Be SRE SE, HE eee 
PRED FETETIN, TRUE AMT, ABR B Ah, BAR ROA ere RE 
RAW, MAREE AWT, RRR RLT RA PE Sk, RTP 
BIA AHR Ma AE fir EE LAE Ae, HET, GSB, WC RTH BM 
ESEAKAKN, HEME KSEMARAAERISAO RA, 4m HOE 
WEAK, MEGRRMMT ERA RW EEMA WAS STAM SR, BAK 
HAE SELT SMART AG SEA IE. 

B34, BARELWAN BRAM, FETA, SS ERS HY 
WEY, MKIRARHEDHE, REARAR, REVEARHEEHARMD. VI 
AARP EE RHE APR TADS Y 45 90 , Be WR LAL, POE, Ee RR, LI EAB 
VRARNERMD RALWAELRAARPEARWER, PEO PEARAE 
WR, HRA 50~80%, FRA 16.6%, FAME 50%, HEMET — 
BEB, KALPRLEAR, SBSH S PS BREDATER OAR, 
MY AN ARMS Pp, a RRS, MR Hee A 
BASH (#2 4-2) HA te A A LE, 

HARP REE VWANEBARMD, BREE SE iA BTA NX 
RK, LWA M AB HEEL ES RLY, UG 


KR4-| MRSS EARAPERR SE 
(4% 100 FASE AVES) 


ZAKGEH 
(%) 


82 
84 
72 
47 
63 
85 


awe oA 


iia Wk 
am x MM 
cl it 

40 


oi Pe PHB 2B BR 


K4-2 RH-ERAHEERRSE (DH) 
OK RUT ER SAGEM) 


me | RSD 


ri 
a 
# 
1 


222 ee es | nen 


nS Fh ee 26.0 
Al. #a(F) 56.67 
wm Bm «+ 54.7 
a 2 as 56.02 
mA x,|6U 55.85 
ty HE Bt EEE 22.0 
zm OK 1h Se FF 17.59 
7 ae A > OR 12.40 
a A #3 A=) FF 14.80 
m OR Be Fae e 77.56 


(LD REA BWIA BOCA LY BE EE DRE 1] —— Hi HE 1 FE 
HW. MERA, CHRET—-WEW AMAR PS, IEEE A ECE, SPA 
RE 2 — EWR BET PA, MIA A AT AE HLH AE HLA 

(2) REA EDWAABREA NAT FAURILD DERE ROMS, A 
RITE RT EA RRA K.P MR RS AB ET AA A RS BE EB — 


PEAK. Seiwa y 

(3) WAKE SYNC ahs BB, the: ee LP EA 3 EL 7} WL a RAR 
59 je RE EE ER, A A BEN Bh LS RE BH 

(A) ROA Sa MN SUE EF AY Ae — eB 
Sr EY, LE FE AS A a Es BS PW, 
HE FS J Py SU, HS SP DE WRN Sy 8 A 
WPI HY; HN TEE A EP AEB HR, TP HE OS ES IH 
CBRE TMI. | | 

(5) RRM PARES GER’ SUR RAE) 222, ARE AA 
_ Kk, FMERAPRERM, UREN, RRB AREE, EA May 
RAP RGR BE DY REAEH. TARE -AH HERES E AR 

(6) 2am rhe — YANN, AAMAS PhS EE OR Ps SE 
ASK, LIF REGEA RAS ARI. AYE —2SRE cca Bh Aa RE A 
Arik, EAE Yk Sy BAM BLS ZB, HL ABE Pe EET. BAG REE IB 
Hh He FL 528 2 ZB 5 SR HE CY AE PG Be A STEW 

(1) Rpt BSH woER, VR. Me, RAMS, By she 
| BE, ARTE DAE Ye EE SS GE HS A, Se A 
OA a RARE AAW EE RBA ER Di MR EGO MASE. 

(8) Rt PeBAPELHSA—LHKEOQ MG—WERR AMMA EA, 
EFS RS HA WE EA EE, RRR AE, BEES} EL aL RO 
BLAKE, WAAR EOREA, KE LWKKEAREZ, BAESHHWS 
ThE IR 


» 67 


(9) BHERADKHEZOR SAWEKAD HANS HEA, MAE 
A. eA Sa 

(10) #%0 -#HRADDMARIEAH HT EWRKRESRCM HAE AR, Oa 
BE RE BE De HI Be Ae AEE A o 

1) HH MEARE, BEER. BRU RAY AS He 
BE EA, 

SKE BIA BA, F.5d Ui BA AE A EE AE 8 PY BB EY, AE ot A SP 
FF FEB. 

ARNE LA BEY SS CARO, i BK 19 thw, 
PRA EA BO, BPD TA LRA FOL AR HAS AY IE PSS, A a SH ARG BA i BAST 
dio SR, MARAE A LE a BO Ee A Ey, FFE A AE Air, AB PR 
SERA ME DIEM SUR M BR I. RBA A RE TERE, 7S-BE Br BSE iE, 1965 
EE LOA LITE MT PGE EB EA —— 2 is FR Re, A 
FER P BRIE LFS ST UE FE, Ti BA 5 as A TE SE EARL, Fo BTS FA 
AE a SU AE fi BE 92 OE Re, RT PEED E MICH. 


= BSAaRHAM 
Be SEE i a he EE, TE eS EES 


—., ZSORANLEAM 


AY AED AA A PER KSEE AR, AKA, Mi ENR A AR A. 
A. ARPERRLE, RECKERARPRUKR-ENKAKAGE, ABBA 
AAR. KSI, RT RE AIC PE: 

BE: 50~55% - Ff: 6.0~7.0% 
i: 20~23% Hf: 15~17% 
Hii: 0.83~2.5% 

PEA i PRR SK ARS PCR, AIG EE A PR A PE, 1H 
KEREAR PARAS BOE, EE 1 ~17%, FH16% AA, Bty 100 EA 
Tipe 16 eR, AERA RA EMT, MTS 1 oe AAA 24 6.20 Se WY a 
(—--6.25). 

16 

UY KE a — AB OR kB, in SP RI BI 1, 
HI DLS ACBL, PR ea HE AS Tn HE RRS, FEE HE BOR FA 
HR, THAMNARE, BHR 6.25, MT RHKAA PEARSE, © 

2 A Sot FE fae FT PS, HH AE ES ATS Wb, 280 2 eR 
ih WR UBC HA, HL BR TSS FA FB OAK HA Je: — PR SE ak 8 I HE 
68 » 


=, FORK 


BARE RASH, AF RK, -RRE- AWE, BARE AR, (EA WR HT 
EARS HECK, EE RA FAR, PETAR), TKR FE KODA SKA 
EER, KAP LASER TAR Be, BAK RARE, IK Bey DA dt 2b 2k ie ee BE 
PAR, Wid Sk SE I AS RE FS 7k FR BE i, CR EK A Ja, Ze EA 
Ie AY SE AS AA fz 

Er FA AC AE BY Fa 2S FS aR GFT 

ABT EF JB BAY 7k SPE EE , 7 SE Tk HP VAR 5 7k A TS Ok: SR BE BH 
BEARS By 56 7k FG 7K AR, GS FA Ee AR AP BEAT. | UZ ke Se 
BFW, FE BYTE Dy BSS FH AAS STK Be A SAE BRAY BB 9 AB 5 OK AF EB dK 
fi, — JB FA Bb aN Pa Re ER ik FH ZRH FETT. 

A BUA A ee Le ERRMM ER APRERMON, AULT ah RR 
TE. PUMA A BEF te EAR, A BB A HE ht OAR, TORR EA OTN ARERR HE 
110°C AAI AT, ki 20 2), FEE A Je AY 56 7k KAZE RIK IK, RI 
AAGSTEETAH. EnlsemaR, HAR, BARN A A ARa ae mE fae, A SN 
AY Tit AK iE, FEES AER Eh, AR SP A, FRR AS Ja BGS Ha A ERY 
AM, BRIE M KA MAB IRD RI, HAN S| I he EA, (HE HE BABE. 

BETA TKR, FAR AR A, AERA ERD RR, (LEA AK ERR, 2K 
Fs A Wa YS 7K AR J ERP ETI, BRERA IB), KAR RASS, BARA A 
EDT CE ARS RKP RALRH, HEMMER A MBE AAT TE, HAA 
SRE AM ART, FHHRARS RKP RAER, MMR ATER ARN ASC 
ATK MH, Will BOKER A. PARA SESE EA A eA LY ok fe EET a AR 
AB Za JD BAS BN Hh A tal FS BY EAN 5 eK ET FAB ETT AS oc Sk 1 FEB, RE, 
Hil BE Se Ae FH AB) 12 BR DY FA. 

AE Ee FEE ARAN 5c OK ET ED FAK NS Sl BK SS AURA 
BDF ERKIEAAENS READ. 

FA B68 7 Fis RT UE TAN 5 Kk A A IK, TE EE I RE HB 

WF HE A HS A A EF, RI BP, ET FE, — fF 4 Ba (OH) 7K fff 10 7) 
By, BURT SEA Sek, (AMIE ARS, ERAS EARTH, BARS 
BERK KI, ik —-MARE AK Hl & L-W a ER, 


B= ABBAS 


ERE RAYAERAE ARK RT YW, RAMA AEA RATA LE 

2 JP AY aa ER PES A BE, (I SE A EA EG, PLES 
MBARRD, MER AA— ABR, AT. TA Ae OK A PS A ER HK 
RYAN TT EE PY) i 20 Fy THT Se BPH Hy SE BR EAS i) ZI AB a SE R — Fe BH 9 I 
+ 69 


ABR, FRA ENA, ARE TEA ASMA, ay ae, RBS 
7S ATF, 


—, RAMAWELHAR AH 


25 FA Jk fi Js BT 7B AY 20 EMR, EY DP a em: 
H 
n—C_C00H 
NH, 
(1) GSN 1h 30 ESA EPR AB AE — GT o-E (—NHe) HAUL, TREE AS EM HE 
R FEN SATE, ae PEE TE RE (COOH) HAH oo RIT PIMA 
ATA, HPT ORES LE, A-TEE ce KhRT Lh, MEAP Sa 
JRF o-SR FEAR CAA RA AAR: IER). SR TEER A BA ER, 
WOK Io FF ZEA SA-SU IZ Pa BAY 
4} (LE FAGET EAP, 
5 PER ZERIT LWA MARE RIL, 4A RE—-AMAHAR, RE 
—OH; IY A AAR, 
(2) MT UAE, BRT 4 RRAURT CHAR) ob, ST ER EY oi 
AF BBE MT PRBS 9 CETL IF AB Ei at A EAS Td BE BD CB —R 
—NH2, —COOH, —H), VO 3k HAZE 3 ALAR AY ic BY A ISK, By Bae Ae 
IE, TP TART BR A SEA, ETT SS FS A, Rey, AG ae, 
KARE — BD L-8, — A D-B, RY NH, #6 7eU1 9 L-H, —NH2 EA WA D-H, 
In FAB ANA L-Ae Al D-AAAR, AAERR AY yA BY Se EST) A Be aE HK 
AB Ha BE VA BN URE 28 DB AE 3 AS dE | A HR EY Se fy 


COOH COOH in 
| | 
H,N—C—H H—C—NH, H—C—OH 
CH, CH, CH,OH 
L-AaeK D-RaAm D-H mE 


EP AIR SD BBL AS OT PY oR, MARA D-& L-MZF. F 
Bi BAN KARE BWP SERRA at L-RY, DBS 7 LRU EAR HE ET, TS RAT YS A BE 
SVE TT Hh BRA Ka, (AEA PERE LAA, D-RIER RAAT, 
ESE AWREEDHEK, MMARAEEA LRARNRELTUERK, RU 
D-SARAT, PLR APPR RI A, AWAKEN hl, TERRE AEH DEA MRM HK 
BE 33 Jon Wi 00 it) 8 FES, 4 RL -SeAR, A BIE AE KK. 

EB AR TE i eA D-A SE , (AE — 2S oh AE Dy A Ey BY HE 2 Ps a A D-SEMR,, 
MRATA ERD SRK S ARR PaaS A DAA, SHA Pea D-2aAR 
A D-AR, | | 

(3) EMDRHDATAY PAARMAAR MS AAM MBIT), WAR HEICTE, 
PIEF TE. KRAEMER, CEMETERY 1 Ad Tec AY i ie A A WE. EAB 
» OD « 


BY SA SEAR HARD AB ANS BRT, WRB A eG HE. D. Ls RS 9 PR A BY By THE IE 
SEP Hk, ETE EG CE He 6 PB BEA), (AT 1a A Ae hie a FA ( — en, BWA + EW 0 
FSF Woe 3 Fs EE A NE MB PH We A JB) AE J DE HER PE PAS TE ED HR I 
VAR HEHE WK EADS, FA — Fy TARE EE Lol RAN. A A 
HST UP ADORE 
iin, L-#AWR 500 2E 50, FAK RRSP AEB) 10 EFT, HEL AOKISMHeER HP 20°C 
P, WE HEEREA +0.70°, RARE WEA +14°, 


[a]2? = a Me —+414° 


$35. — FLA WESC HE WS Ya FE — RE CH, BE BE) TP ABE I EL, Fé We 
JED RAMEE TAT REM EEA. SH RERE— ie AEP IY EE A OL 
4-3, 

ie th, DLW SRC A, —AIFRABRMMNRA, FF LMAERA 
Abeba A hen, BUG —s L-AER, DTM EN, HORE AEG TT AA 
lA), 
St — AER D-B A LB S 50% RAR, RILTETCIRIA, MAAVEICE, KAP MR 
MAMA ME. Fea EI ERB DL eh aW e DL-W, HAGE, 1B 
FA 2 BE O77 HK BY GE D-IL BA} FP, RA ETE LE MEHL HK, 


=, AAMYAHARHAH 


EJP Hs SLAY ERR A 20 FP, RE TA ahd Fl dh AERA 
2, PWM ARS | 
1. RRRRABE 
HAF HERA-KATAMIERR., REOTAMAAREARERXAWAA, RA 
SA PERE EAR, SHALRN AM, REA ETFRHAS, EFA 
SRN TS em, WT HIS BTA 
Ba ABE-REN PHAR, 
(1) HAR Glycine (7-5 4% Gly x G) 
. H,NCH,COOH (EZR) 
(2) I-PySM Alanine(Ala st A) 
CH,CHCOOH 
NE 
(3) L-Si2t® Valine(Val Rt V) 
oS cHOHCOOH (oS 3EHRR) 
CH: | 
NH, 
(4) L-3£4(@ Leucine (Leu mt L) 


| @RERR) 


a: 

DCHCH,CHOOOH = (¢- EF 2M) 

CHs | 
NH, 


e Tl» 


(5) L-5322 i Isoleucine (Ile aX I) 


CHa 
// OBCH COO (a2 3¢—B-FR SE RB) 
CoH5 { 

2 


X— 2, HEAT SARA RIAA = EA, AE (OH) HAIER 


Ai. 
(6) L-#2 i Serine (Ser aX 8) 
CH.-CHCOOH 
(0-2 E-0-HEAR) 
OH NH, 
(7) L-};a wR Threonine(Thr s T) 
CHsCHCHCOOH 
(a-S3k-B-B ET RM) 
OHNH; 
3 TL EBA: 
(8) L--- KAR Cysteine (Cys aX C) 
CH,CHCOOH 
(a--B-Fi AR) 
SH NH, 
L-}tAR Oystine (Cys) 
Z H 
#i600--0-01,~9--6--6n, 4-008 [= (6-Fi-a-S ER) ) 
NH, AE, 


(9) L-FA ita Methionine (Met sk M) 
CH3SCH,CH;,—CHCOOH 
NH» 
SE IRE EAE, 
(10) L-KA2 AiR Aspartic acid (Asp ak D) 
POTEET E ae 


(a-h-y—-F mE T RR) 


(a-a4ET —®) 
NH» 
(11) L-¥ iw Glutamic acid (Glu BK E) 
HOOCCH,CH,CHCOOH 
Lim (a- A 3ER—M) 


MRA ARN BREE FA ARI y— IRAE EES, 4} MAAS BE AA ABH, HB 
Pee, PRET SAP, 


(12) L-KA ERR Asparagine (Asn 5X N) 
CONH, 
; Se pricoOn 
NH, 
(13) L-G A REK Glutamine (Gln zn Q) 
CONH, 
dsson,cH000H 


| 
NH, 


° 72% 


AGE RAL EER 
(14) L-hiaq We Lysine (Lys ak K) 
CH,CH.CH,CH,CHCOOH 
NH, NH», 
(15) L-#}a® Arginine (Arg at R) 
H,N—C—NH—CH,CH,CH,CHCOOH 
Ni NH, 


(a, e-—AHECM) 


(a—s HE-5- MLSE RM) 


2. FERABER 
(16) L-4E WAM Phenylalanine(Phe a F) , 
<_>—cnncHo0on (a-44 38-8-E TI) 
NH»: 
(17) L-f&aqR Tyrosine(Tyr & Y) 
HO-€’ _>—cHcHOOOH (a- 5 3k-p-WHEA AM) 
NH; 
3. FURABK 
(18) L-f4a{® Tryptophan (Trp e% W) 
\———-0H, CHCOOH 
Pat (a-AR H-8- 15] FARE) 
or hate eee 
| H 
Fi 28 BR Al £8 SARE 275 ~ 280 nm FR HSM He, PA FB bP TD fe ae BB 
BYE 
(19) L-29&® Histidine (His 5% H) 


tary ee 
N ees NH; (a-E-B-ORME AR) 


H 
(20) L-ffi i Proline(Pro 5X P) 
5 at ay 
H.C CHCOOH (MA %-2-38m&) 
\w7 


N 
H 


Woh, BARE, MET RE AH, an LFS A LFS ARE ET 
RRR RES A; L-— pi ARA L-PRRARET PRR A; L-O-Be BEA 
PEMA AEE ARP RPL, RB AR EAE ATER RET EA FIL RY, 


_ EMBARK, 
F252 Hydroxyproline(Hyp sk Hypro) 
HO—HC CH, 
me CH—COOH (4-#22E DO Au h-2-FRM) 
Pe . 


H 
L-}$ hi a Hydroxylysine (Hyl) 
| e 73 ¢ 


H.NCH.CHCH,CH,CHCOOH 
| | (-#it-a, e-=AKOMR) 
OH NH, 
L-— fit AR Diiodotyrosine 
i 
HO-<_>—CH:CHOOOH 
NH, 


L-FARAR XA Thyroxine 
{ i 
HO-< __y-0-< __S—CH,cHOOOH 
hee 
I i 2 


Fi hi EAR BP RET RAY, (ARETE DIAN, SEAR AA 
), ASSAM, MAR, 


L-8,4K% Ornithine (Orn) 
H,NCH,CH,CH,CHCOOH 
| (a, §-—AILE RR) 
NH, 
L-L HK Citrulline (Cit) 
H,NCONHCH,CH,CH,CHCOOH 
as (a-RB-3- REE RR) 
2 


ATEA RTH AR, Ha RARER TH R MRR ARE, POF aR, 

1) BARRED se. AAR, LAAR, LAR, LAR, LHS 
BAA LFA it R, EAT HY Ol EI Ot AK HE. 3 

2) FARRER AG SRE, AGE, A L-BAR. LARA LER 

3) Ai eM REM, AL 2AR, LAR, LARA, LAR, LRA 
BRA LSARIK. EN MARK KE. | 

4) ARBRE, ALRKZAR,. L-CAR, LAAR. L mee LA 
PR PERSE RR EH AK IK TE BGR, 


=, AARYNBILEM 


1. —KYVBER 

a ARAB STC a ts, APPR oie FB 0 “EATERY AS Fa BR Tes, AB EG A BY FR BC BE es 
4, -- MAE 200~300°C AA, EEM AS ART ST ie, WN AR IE A 232°C, TAA LY 
M2RIN16.5°C, ALRAAAE RXTE, WHER, ABREU AERTS 
FPFERS, HAT PP SS BEAR BEA HE BY A SF Pe HEE HE. 

i BH AE PBR ET FP Pe SE BE AS TR) a0 kB PGS 2 EE ZK HP BE YH, SC 20 
ft, 25°C 5 4 100 Se7k FW SAR H E O.O11 Fe, MESA A 0.045 92, TRAM Ay 162.3 
be, WORD TED SEE dh. FTAA, PA 2 AN 2 ey HRS), Heth AE 


oT « 


MARA RRS, RARER WATRRIM HMA T Chk, EDR HRA 
WY. FATA AR RECREATE BA A AA ok PP BE UL 4-3, 

2. ARROW A KER 

(1) AUROTLERABARE, CRI URSAS, LAUR, AAR 


7a i HE FE FFE JB 
R 


SCG TERA, ERR ET A ORAS, FFE NH,CHCOOH WATE, MED 
HATER, SATA T MEA —TRERA TEAS ASIE he  , ON 
SARL. NH}CH,COO BAEZ, lal FA — TIE FB ay FH Pa, APT SN MPRA E RK 
SEM ET TR AS. 

DAP SFB EY AER, FE FE RAR EP AE EF ANAS, 
Ht —COO ERK T, PALER ATER ANAS. MAKE, I] —NHz se RE BC 
WF, GOW Fil, AAR ON Te fa BA, OP AT ms, 


H,0+H,NCH,COO- ges HN CH,COO- sa Hz NCH,COOH 
= OH™ 
pH il pH 6 pH1 

PX AE AR AN SF TS 7 BCR FT AH AS PH (a, heise EA IA DH AAP PE, ASEM AT 
DAHA. BATARRATHRBAGE, UPARAH, ARAM PHS KAR 
}, EREUMEATBAPE, SARIRAD PHI WREAT, HY H* 4 —OOO 4 
Fr, SOTA AS ARABS BOY 1 IE. Ff BY) PS PB) pH 11 iy, x OH A 
My —NHS LN Ht, MP ARABS MD iit Hi to BY BS, A PY 
PH, "ff RERA A SM i BK, 

(2) HHA PHI AT AEB MAT, OAR DRY, € 
SHARBH, EPHUAKT, PARA RNAS, AP ERB), FER 
— exe DH (it, RARE REUTER FIBA HE, CEP RP Br iS HB iy A S, CY BBE 
RUA TEA PE, (AE BEAR A IE RAS IF] RB ON, PARA PH fe, PKA TAKARA RR 
Wh SAE PAK Dh As A EE BS, TT SS ee 4s SRE PS A RE 
MSH HY pH, WAS IPR PDA. HAMA IP 5.97, ix PHN, HARMAKS 
Be UE FIBA. 

APA — EA — RAE HY EBRD, HAT PRES SE PS BR BER EY RE, BB 
FR HEHE ASE SH ABE PH G6 ALA, MAAR 6.0, 2 ABH 5.68, BPE 
SA HEAR TA TE SAE, BU A HB 4 es, Je a 4 AK, 

43 — FREE BA CRE Ee (42 4-3), ARE ERY DH AAR AEP TE BS 
F, WSCA IP 76, BARA 3.22, GABA 10.76, SHALRNSBAZTU AL, 
FEY AP AER FE ES AE RES BE BO DAR SBE EY PE PS BE AS Md JT BAY 

ELS A AE PR a HEB SF, PA DEL {ELF FRSA SER eH RNY, SU A 
FEAR TE Ho, FPA PH AKT SI, WER A, PG fEl]— pH (i 
AP, AER OA A, Ee PHO RT, PARED EATER, 
i FARA TP 9 3.22 Bom, IP Ay 9.74 A SARI ATA AR AS. MGA HE, 

oe 7B.n 


K4-3 SHAZERE 20°C H PK # IP HUME KRAPEKP REE 


L-R ERA [el | rkrhyaeRe 
25°C JRE 1~2% ik ta 


H,O 5N Hol | 25°C g/100g y 


—— es ee 


24.99 290 
+14.6 16.51 | 297 
+28.3 8.85 292 ~295 


337 


3.11 


33.2 
(3N HCl) (28°C) 286 
BY Sikgal.g 4.25 ae 
(NHC) | 2heeeh 
Mt oe 224~295 
71.8 <n 


(20°C) 


_——$—$—$——  qc— um |_| | | | 


— ee eee ee 


——. S$ “€ | “coe qo iqjHfgfc|———— qe ] ue) —________ 


—_$ $$$ | SS 


BA) LB WA ARIRAIKH pH A, WU OCRRAIR SPAR TR, BT 
AE HIE HE TRIE Hh KE AER FF 
2 A SEAR ADP EIR ASIN, HR VE A, ERR), ABT. AA 
3X — PE, BLASS BS EE EMR, PIN DE KR PRA AR EDK 
BLESS AR, RENASR AMEND AHBHTKZ—, KEARARWH KE 
w. EVRA IMARRIAT pH, -4 pH ADAM RMATRAR ARE HT, 4B) pH3 
Act, AEA, KPBS AB i ETL IE OK. 
TRAHAN BE HAKE REMAN MS BRK 
SHAREREIAAH, CHL NH}CH,COOH PAGE, TaERE-POLGR, RAIPUR 
ft) H*, AJ —COOH Ff) H* #1 —NH?: EW Ht, 
HiNCH,COOH = HiNCH,COO-+H+ 
HtNCH,COO- est H,NCH,COO-+Ht+ 


PE B47 BA Ki, Ko Ze, BN 
(HiNCH,COO7][H*} 


rd [HNCH,COOH ] 
x, [H:NCH,COO7j[H*] 
2” | [HENCHZCOO"] 


ER HA) HEE Fe, TA 


[A"] 
pH=PK +lg [HA] 


o Lik] 
BD pH=PK +lg ca 


WY (ISR at, PH=PK, PUY HRROMEA— LR A, SAAD PH ARE 
BO PE fa, Sys verhay 
[H3NCH,COOH]=[HiNCH,COO7] at#Y pH (834 PKi, 
[HiNCH,COO7]=[H,NCH,COO7] att) pH 183) PK, 
FUTET HARI, DUIS BEER, DL PH Ab SVUBER, Sy 4-1 ey SAY 
HABE pHE wykrHRt, FA HCl EM BBR A, 3¢7e pH2.4 
RAST, RAYS —-COO™ Wor AL, ZEHTA RE AT 50% BA 


2. 
—COO” # HA, rH CAFNCH,COOH]=[H;NCH,COO7], xR sg 
i) pH=PK,, 4j8jn NaOH my, SHH B37 PHO.OR AH 4 
if, ht NH; & Ht ages, cee AR 50% Hy —NH? fz 4 
%, We (HSNCH,COO~]=[H,NCH,COO7], 3xmti)pH=PE,, 
7628 18 Amt, [H}NCH,COOH] = [[H,NCH,CO07] 8 
9 
KxK,=(H*? = pH=4.(PE:+PE2) 10 
rol 
BB IP =5(PK1+PE:) 12 
pH sa 
aT ETP CLUN LET Ob nae a 2 See deg halendeeienl 


HHO wpa=s5t9'6 5 97 P41 HR wR 


ANF SGA=T HARLAN ARRRH, MRA HME HM. 
« V7. 


COOH COO- -Coo- COO7- 
| | 
CHNH} K; CHNH} K» CHNH{ Ks, CHNH, 
| —— <= —— 
OH CH, CH» CH, 
| | | | 
COOH COOH COO- COO- 
Ky Ko Kz 
Ell Kap = Asps pense = ASD 


% Asp* BGS, Asp" HRM TAA BRS RBS LR IP= ete Re 9.77, 


8. AERH ILS ER ¥ 
BER EA TUAW, (AER TORAI FE POPE GS: 


R R 
H,N—GE—0O08 rae Hyn—dH000- 
; 
YF HN I A LE ET, BAT EOE ig fd HoNCHCOOH Fy qa, HERI) 
R 


| 
FRET, AES Rwy Pay A H,NCHOOOH 4 FA. 


ILB 5) FE ER NH, fi —OOOH 4), BAAD RIM, ALAR EER ES, 
3 HAL SP AGS} BEM RE EY BRIERE EE 

(1) SHSMHRH oBERMSKSH=HM—REKAR PMA, WRAY, EM 
Ke 4. Lg 

Jet AEB RAVER, BRAC AR, KAMER KAG= 
Mi, RABRVG=HMy NA, URA-DTH=EMU-FRAEREZEYW, MAR 
FAIZ IB AHA ZW I 79S BE £8, | 3 


: Ri : So | 
OH ~ ‘e ‘- . 4 
+ HNCHCOoH BA + RCHO + NH; + CO, 
OH . QH . 
| it ssc 
(@} j 


O 
SHi=i 
O OH Oo 
e i] | T 
oa 
OH 
| iH] 
O 
CRBS t= Ms i= Ee 


HRMA—Y eo AEBHTHA, RMU, IL REE RR 
BT BUY ER RR, Ze 570 KA AMMAR. BRARRALETIE AT 
AMIE AK SALA, ASME REA, WEE SEM ERM EAE, MRM SIR 
AVE AE A A, (AA, PUES, Fb RAE MY COz, tH HT FA AUS OTIS AE 
Ho 
¢ 78 


(2) SARE MAE RRR BRAY RMR LTE AK CNET EG, OR IAL, AB 

HY DA AE a Sa ER 
ae aks —— nono + ai 
hn, in, 

PATER GY OE Al, nee Tae ARE ALEMEA 
JA) BS PR, BW EE PY A A K, 

(83) 524 -HKREHRE FERIA, AERIAL RAD 5 2,4-—THER 
4e (48-2: FDNB) /6 FB, 42 2, 4-— THEA AER (fe GF DNP-A SER). 

R R 
on-¢ S—F 4. HjNUHCOOH saa = esse o,N— —_)—nulucoon 4+HF 
\No, \No, 

3 JZ, BY FE ES ee BK BEE We NF Sar) A ER 2S HY ES TK NE A WY A HER HE 
Hil) MUP, 4 7 SE A SS SR RG 9 YB, EB a ED TK. 

(4) 52eKhHR Ee ERI PRRAUV SEHD ¢ REM ARRERM, CH 
WNBA, AEBRACRBR, SWAY ABU AES MRA, 

R—CHCOOH + HNO, —» R—CHCOOH + Not + HO 

AF RMB BHAY No, —K A AERA FEW o AHA, AH BRA, WE 
— FEAR E Pi FE eT PET FAA AR, BD a SE EL, HE EW FE SER TT PE 
a4 BIS. FN ESB 2 SU AHR BD DD SORE, RMR, Sik F 
10 4} AS SEM, Ed OT EHS ATK. 

Aep* LO ARE DORE, LA Se Babee W, 
A ie Bs A ASEM, (AS A AEM SRILA A DUNE, RES SS 
ERD, BAMKPRUE HS, MEAL INR, SUP iN eae Rh — Te BAA 
VERSE, BOA TK AA E TT, Ui PS SE PE, KE A SESE, BET AS KS, PEE 
BALLRS, SURAT MAR eS, ARES, EAR RARER 
WN, MAEANEAMLFA, AW WU AREAS EEAANKLMKAA EA RAE 
SE, PINE FAK RE BEI, RASA PRE AA 50% WE, HEAR PARE 
HKEEMR, MREAKPK PALA SS EBEA ARERR A CHKAPIRKIG, Bi 
WKB OS ROR, EA eC seek itt WAR, 

(5) SPERM ARE(PREMBZARA) ALRERRPAUWT TS. 

R—CHCOO- R—CHCOO- 
NH? ia a ioe 

i677 A NaOH BR eS 4h NASH, RAW MARRY Ae, 1 NAD E—PH 
RM, ESCSHAM NW pH AE 12~13, KE AORN EM HAM EAA, Aine 
WAR AF PAS FE EF PR TG RE GK et MN FE EMR, 

HE pH HEAPS EP, PRE RS AR LRA, PLAEOHMAG 
ay, fei —NAT kW ABT PBC, MATER E I, OREN MER T NH fy PK (4, 
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{i NH? ER RAE, ORR KES aA, FA NaOH Kiwi, BRB 
Ht, pA 4A-TABA, Mie Pr AY NaOH at, awit ei PEA oe, th 
AIDA HERR A AP TA ED fel Be EK. 
R—CHCOO- = R—CHOOO + Ht Ss hay 
NH? in, 
|HcHO 
R—CHCOO- 


| 
NHCH,OH 


R—CHCOO- 
(CHO), 
RATE BAG TA, (ARE, FRAT RAW EARARRA EM, Wi ARM EEA A 
TK AR PERE, 2 RL) i URE MOT, We A PABA, UT RARE 
As Fl FA Ta. 


W, AARP A FD MRE 


EAR PALRHRRS, ST RE A AM GH, VA BS ll oh AE EY tr BE, 
METALRWD AMA TE ELE. RANTERS, SPRERAAMBE EINE TS A 
FAERHDTEEAM, ATRL AT ARS AeA eM ET, Mah 
DS, AR EU RSE RAE SHER A eR AER, TED TEE 
LABEDE. BLFEURREREALRWN BALAN DERM, AVERT AR 
ERBPRERM BE FARE. 

1. KER 

HEL ADT EAD PS FE ol EB i A TK, — TRUER, JLT EFA A, ATS 


LA ILABLINR A REBATE, MDE, BEATE, LRT Ae 


 KEARMATARR, hy ZA BPR AUR TASHA ee E. 
REE TERY, JOR AE in eh FEDER — Sia FBR I) 2~3 JROK AD, SR ERE AA FP an BY — BS 
AFE— APL RSP, AE AE VE FA BPA A AA) — Sa it TA 3 — Sh, FP iP 
WAS} FS, WEAR Ja SA i 4 Se id ER PAT PR SY 2 a, JD a ee (I 42a), 
KE BARAT ARCEDT, EAS SEAS BEARD OT i EAA 
AIHA A St P AAD Bc A Be BN EPR Ee) AAAS AY, ATT EE 
ADE, RE RARER RIE, Ap a ee EA HED LE, rl 
FEMA, TUB AAT EMT IK BCR AYAR A, — AE 22% FAY kod, Ae Ee A 
IE FBZ AS PE PE), A TK BL es 3 (2 dA ZK TET - C.PR-IK) Ato 
AA, 4 ADA EB ih HY EAR Et, 4 A AE BE 3B EH Ait BY AH ZTE 
SEPM THGE Ac, MES HAEREKIMNPHARARA A, CREB AHR 
Fe), SRA Ba SIEM MI, BASAL RAD ASE PETER AS DA BB i AD 
Fro 
+ 80 « 


Ba.e.® 


@(Hh, *) 
@(#) 

@(#) 
@(z,4.%) 


HII TET RE:12% NH.OH:95% ZA# =13:3:3 
YEFl: 32 BI-7K YF IL TET AF 280% FAR:>H,O=15:3:2 

a. Mia Me b. RAERA 

Al4-2 ASRS 


Yt RAD TD) ) FEA EB SH BY ER WY FA Ry (EK 227m, BNFE— EARLE PE, BAD RP 
FEAR Ee BS SH BES APS He ITS SY AEB TAZ, MAB. 


_ URDU A EB KR 


HTS AAR TE— EE, SAAT RAR EN Ry fh, BOGE R, A ete 
3S Sl], (538 As FA EY i PA BY Fe ET FR 

4HRin PALRPARS, AHARRER—AANAS PH A; (Rll, 2 
hl 2 OT ARES Fr, WU A a RT, BIRR a Ea RY fs , Fe PAT ASE 
WEAN —-THARTRH, STARR 90°, HA-BAARETHIMER, F 
FaA 8 4, ROBIN eT Ais (A 4-20) 

Bt aA = Bene AK )SRERE, AP ih AR Se DUEL, ERT AE 
OTIS LAR RA BSE BY PF, Fe (1% RR HT PAD) VE, E520 Se GOK 
HEE, Wie ERS, REE IOS EA, 

2. BT RR 

ATRRMBE—-ARAT KK. AUBNARRHN AOS Ok, bia Ae 
FEA, 3 SESE BA BE 7A Ed PA BS ft SPR ET CHK, THT A AY EE AR 
BAR, MAA SET BM EM TERA FH, AR SAR MR BS 2 
THe ORhA RRA Tek, MARR Ae; RE hea, ti 
WR. TRA BERNER KAT KH HR LAWALL REA RRB Bs 
BRETT. 

PST 2S BR HS BY SR — PE a 9} FB PK A 2 BA SER TTT EY RAR AK, A 
CG Ae, FAB MA EROS, FRESARAWEA, RBRAAKB HAT 
ERA. MSA RR TEM TERRE (—SOSH*) WONG TE PA TACHA AR, tu 732 
1x7) BURR; S]ARRSE (COOH) WS ASS ARTE BAS F 26 HRT AB; 5] A BE BS 2 fe 3 
[—N* (CH3) 30H] Beh 2y Ti Bae BA BS Fe eT, A bl = 71 AY (201 x 7) BEAK; SASS RY 

+ Sha 


Abe L—N (CH) 2] , ff SE (-NHCHS) , (A (NH) Bot 399 55 BEE BA CHR IIE 
AS HSE 3 2S Wie HE, isc HE SE PN a SE PS BY, SE A EL ft BL BS PE FT CHR RY 
APSF ce EA Se aS) BT SYA ES PAS FP IR ES HR, 
FFAS TEMA LE, RUF: 
BH R-SO;H+ + ROHCOOH = #tlk-SO,-RCHCOOH + H+ 
(SURHE-SOsNat) bys tas | RNat) 
eR SF cee EA OR (aR Cl) WW Se PA FO FARRER 
nae L, RMF: 
. #IIE-NROH- + RCHCOO- == #He-NRiRCHCOO- + OH™ 
(RBRNEICM) hes, te, | geen 
WRPR-BTRATLAMESSWIRLATHARKR, ERRRTARTRAT 
MeN FEVER EE WE GRFC 
PYG Z lal AY AE FU FIA) 
EX 732 BUG RETR IR LR AE Ze 
NS CULPA 4-3), 717 Bye Ee AE Zi 
$034 * pe FUG. EAS SEAS SRE BE ZA 
—CH—CHS Se Ss ae ALBiOM, RES ARH, MAMRERS 
$e ACHR EJB, BRACE, WE PTA SG 
Maas HY FAY BPR ACHR BE, BORER, Wha 
ABO, PURER, FLD, KAT 


|= CH—CH- J —cH—cH,-| —CH— CH 


SO3H 


n Wy AR FE BE A SU SG SOUR Pa PRBETT ZEB, BORE 
—CH—CHi-[ —CH—CH] CH=CH FE FAH TRB UN, MSIE 
Za AVIMIKSE, RZZEWERE/), WUE Hy RK ESR, 
i | SSF URC HUBIHS, FLORAL, Jeo) ep 

‘oh dls ae RPT RE, AFAR Tit 
: a KNW, MRKMEARS, AWA 


tS Re CHEATER. Sent, ABR H AER BEY 7% BORNE. 

BEF ZE MAIS HH REEFS Be He WY IE RBA, A Et CP) A 
BLAS AR CREA) PS AE Be Bere oe Bg SY HES Eke Se a CEE HR / 3 PIB) BRE EY 
HE/2EFt CAIIG)], 732 RUMI E TL AEHA Tby 5 ERE 

EF BSE ewe IL IE TY, EEE ER He P,P JT 
PRA, IAL, BHR En Ht at ON” eB eM, Wey HD 
at OH #!, 4 Ht 3 Nat OH” y Cl” BMT MAK Na Wek Cl WHE, 

BSF BE TEBE HH ERE ETT, BORE EME PLP FEO OT, BIER EEE 
Bey HAP, (UE BE SS AVE AD HY Uk PBI THE SEE 8 BEE | 

4 Bi HERO LE — EY DHL METS, HEMEL OR LAPS AI 24) IE 
SA FE — FE pH ALINE, PAR IOE HE AS PME BS HOTA 0a FA I Td EH A J 
Fal, PRABISFI YEU 09. 

FTAA (85 BE Sy 27 YD PS FEB PA) Ba RE 
eo 82 - 


HA FR ES Ht SAWS Tak BEG BY a Ye Fe a a, A EL.) , 8 PR IR, FI SP A, FE 
RRA BAL, BAB ERM ee, ha S) pPHT.5 AAT A KR UER 

HEME WLE A 732 EE CH 8) EE, — ESR AP Sadit HE, BEA 
HARSHA TA HA, AY CT AD PRE AP PE AER BR BBS) 2 A a EE Sg EH 
FRA ACSF KE, APA, FACES 5a — SARE BS ee BK, Ra 
0.050 Hy Sk BEAT VEM, ALAR Hy DHT IPA, HE PHT ~9 WHI PERAA 
AR, FE pHI~O OHM HMPSAARAMAR, Riu pH>10 Ea Hy BR SA BRB 
YF _E Bit HE A BF PH AE YE — 2 FT PC RN DPS 

PF ACHES A A ES TE A EM, ARETE Ak fe HB 
pH2 2A, He A PAF ACRE, BERS BARE, aA el pH MAT 
5 EAA MOABE (PH 3~5.28 FERRARI), BIL BAIE EB To, ARE 
FU ABH BEC HY AE ARTE BEDE IDL PR, Be cet AE HP HE AEE SAE WR, TT Sb PB BE EY GE PI BBE 
SFRKNIEPRK, DAMMAM, ASME BITE, MATAR 
SMALERARNS E, HSA ETRE A ARR ee hE, UL 
Ce SSR Ae a BSE, He ah EA is JUDY 

38. BREE 

WERT AN RED RAT HITE, EVURREMME ERY, Wie Al 
FA SPE Ss EDR AL EBC ALG EER GR A EAE a, a in a Wb, 
Fb A SET TT, BR BD. PRR EF 2 ES ERE, Pr oe 
AWEET. 4UFRAREMLFMEN, CHAR Geo ee, ERAT 
45 BEY) Joe ETE FE A Tit SHA HP YP BC RAS TA TT BE RS. EER, AL RR 
EMRE, YMA BERT HP Ae AA TA Sb, ESE TAY RE, Ps EB A A 
Gia Se Je BS, HLT El NN ES A DS RO AS dT Sy SB SHY HY 

MATH TE AE RAED, 0.1 coe IL i EA ih EY RS, PARR TAY ZR A 
BEX 10~100 fi}, Fe DT et Ta $8, — HBR BEL) BEB La} obs BY A PR ED De EH FE 


- 


«$0 BaARNey 


7 5 SE wa VE Se BK ET BED FR, JP ARK, IRE B x 10° ~ 
110° Zia, SPP a er ER OY A, AR EO, BB 
AR ZS BP A Je AY 2 SE HE IT FA — EE BY eae rE. 


—, SORHVARRARKREAM 


AB TE Bz A JB 7k i Se a 9 dO A, AMS PEA AERA A, FB 

In AES ES} Fey 51 PIE, SH Be o ph 104 PASE, CERO 
124 ASR IE WRAL, PAE LG vt 129 AA ABST, HAE ms RES 158 4 
£5 at a | 
ANA IG, & PEE BG ey AER PISA le], AP AE J SER PPE, HP 
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BM, ARE A AERA 20 FH, SEA PA 19 A, a a AT Hh, eee 
KREAPHAS 7 HACER. AMAR BK, PRAM AREFZS EA RRA 

SREARPSAAERHNA SABA, MAAR ENA HP Ae RIK 40%, 
MHEAAS APM 1.68%, KKRAPEBERA. PRAREVS EAA Se PBK, A 
HEERA, AE SRBEA PAG 5.2%, AREA PRD RS HAIER, (AHAB 
Samo 88.4%, FRAPPR RNALR, HEARN ARMA Ay 59%, iii 
AIR Fl FSH AR EVES EJP RRA (EOE BP Ay 257% WE, JL 
RE ARN AER WZ 4-4, 

BESTE SK AK tell PP ERI, A eK PE sD ORE 
HEARAM ER, KRREPAR ZEA SAAB RN Ee BK el AY, 


R44 NAG LEA RHAERAR 


(Vis 100 HR A Ast Fe) 
wm m| 3.05] 51 | 72 |20.3 | 3.0 32.87 |2020 | 40 | 47 | ae © 
wR | 6.72 | 3.3 | 5.2. | 0.9 26.73 | 8.54 9.2 6.6 
AR mR RB “qos | er |-a2 | 63 | 3.6 1 ees} oer) 5a. 5.7 5.1 
14.6 9.1 


ol 
sy 
Ne} 
8 
oS 
i 


S| IR | 


"“KFARPARKSKR 
** SAMPARA MK. 
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— 


ARAMA AWK, AARKRAABA, MARANA R ARS Alias ti 
Sr A Joie HP 2k SR ZG hd BSE HS BE 

TAF 2 FRE J EP RS RG, EE, i PB ES AB A. A 
Aap A SORTA RAB AER, (LAB AER RARER, 
ABR PEE, REREAD te BER. JR Ke ERR LR ARR 
L-#AR, L-FmiAR, L-AAAR, L-GWAR, L-RAR LHAR, L-FAR, BA 
RZ IX 8 HAER PEM —BM, ERRARPH, EBS B-HRIE, Be 
AEP ELE 8 bE I LW ARAM L-AAR, ROPER A A mh, (RR 
(RNS, PED AER. BTA -BARRMONH. A 4. KAA EAR 
oF, FA fe AR A ASC LD COE) FIER, BR AR ie SA EMR 

RN MEE AREA AN BMA, — AES aD ths BEM, HEI 
HER AK, MAREE AK, UREA REA KRRALKKEAS, SARA PRD 
— ALA te BER, KAA SE ER, WN ARS, 4 EOE WE BY 
SBAFRZE, AUL-TEARNRENEAK, LRBCRAAAL BY i AER 
RAGES DR GEN. 

AP mW EARKAA 0% RARE, AAW EA A Ye RAE aE 
Bit, DAR) FHL, SB) AM A EA BY PF OM 

RR AN BEF AFF ES BR a FB BE OK A Tes AEA PRS kL 7 AR, ES 7 A 
ARE mY, RAAT, BERRA CWEAR PD PARRA H. A 
HU TLE 4S BSE EK HE R20, BARGE LEU AR in A, WY BOK 
Wty -2° (Opaque-2) A578 ih Ft, RAR TEM 9.0% WIND 11.6%, RAR Ph MAR 
BMA 37% HIME) 4.87, BAB 0.7% WMB 1.3%, a SEKW ARE. 

DMRS HAY NAA ih PEAR RX YE AP MARN Ait, Aide 
— FREEDOS ts PB 2 HABA, MAS Tad Ne i EB ES PSE ET LO ~ 22% 
ZA, LHAWEAR MARA 2.2~4.2%, KAMP? EARS be SE 
T.4~12%, SHAME ARP MARA 3.12~4.48%, XR A RR AD ih RE 
KABA AT. 

AZRD VEE ARWEAAK, MENEWAERAR HAN ERE, SSS 
RE H, ABAD DRERRHTED OS ZVAF ES. ARASH, MHA 
BEKA SMR RNLR, ER, MaRS, HENS REE. ZABLE 
Ev TEGO a Ft PB FH BE BR AR Re A ER 
Ko MRRE A ARAM, FA BE Ae oe SSE RR SE AY EF, SP 
TRA, MAMET AP a A A a TE) 7 -ET REA 


| PBZ EF PB BE BG BAY IIR EF TF, ET RE RS, A 


HEE Tm 98 Me) FOP GT BY. AR, Dw AP LR EE BY FE AB J TE EY 
BARAK ABE AE Ri SCR, 2-PAWERRS CARRE BARS NE 
AO, REALE BARN HEAD PRIN, MARAE ILMK MAA, WA 
TRA MHRA, SARME ZAR. Ae, Mme A ie ee 
PR, He tes EE in BFE OTL, RS PRE — 2S ER ARE PF LEA A RE 3d BE, HE 
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FAR EE EEE OU, AMMA, ATR. tows, WIPeEs WE 
BUNGE SS ZA IM HS ee ER BH) PSE BER, 

GaALRABAMT A, BERNE RATE, AWARE rERABHRE 
ff: soueien ae RAT PDA, MARSH, TRAE, APL 
FOS ERR BE SPEER, i EH EIT A Be el 
pt BBW ABA A AE RE BEER AB YH SCR KEE Th NFL 
fi 2A FE PBR) 2c BG EP FEE TT PO 


=, FAR F2 


BA Wise WIS ASR EME KERNS Ke, AA Ke 
25 1) Phy A RAY AAT, EC EL A ER IK EO. AR i ZI SEE J 
it BE he AS AZ 

1. Ke KS. —mz 

— A AEIR AY AE A 5 7 — EIR RIESE A RED TK, ERE, 3 PPE 
RAEN BLK, HOPAERA TAR KMIK, HEPRABRA TA 
RN R= ik, HRAE, RHE PRET LABRD FARA AES HK 
. O H 


WTS PME SI, AE TT TE, BE ee a ER DY KE be) #4 
MN, KER AR PARAS, PPRAR HAS AEA KE RN IK 
BG — EE, LPG AK EE. 

BEE BLAS FA BY RES PR FY IRI BY EP WE TRA, 
RAW GDN RA BHD, KRAEMER KEN LAY SATA TASER e 
Hi 4} FUR As IN AUS FB CY LK CH2NCONHCONH:) FURW, KAZ, —RABAM 


PUELKEWKEDRAKRY, HFEAROS PRARSRKE, AMARA 


Rw, WA AW RES EEA, FPRPE OPE AUB TE 540 SE ROK Ab ib £4, 
Wee esa, 

4275 ARE, REA TTS, LSA eM BH, 5 ESE TK A 
ARM, MHRA MBAR, Aix RE a RE EEA RIKER SSN —T 
TE TTIES 

FHABER PHN —-ES EN MAY, ROAR Z KE. 

H,NCHCO—NHCHCO—NHCHCO--NHCHCO—NHCHCO—NHCHCO::: ++: NHCHCOOH 
i Re Bg ti he te Ry 
RST AT WA BE PS A EA Eo SSE AM oc FRILL IK BAA TT AY. HK 
SEH Hy ALIBI A AER, KEEL AY RiRoRs: RRSARRREN ME, LARS 
JE, INFASE, HE, y-HRE, ec BESS, CNWAREARASHUAAMAA EEA 
KN Heth i BK A, 

BHSSKREARKRAMN, BAAS o-Ni, WARSAW, RU 
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By o- BaP N dig, “RZ; HUF a-COOH fy RAL — dns TEA, M9 C Sin, FA 
“OH #70 

FE A aS} FFE AN BB se CF td A — GE, TD A Id AR, tH De HH 
UE KARI. BA FERE PKR A OE, EA PAP EA ht SE Fe 
BURY (El 4-4A), EERE IRE N AUIKHEZ EERE, PRE ZEA — AE LIB RD 
48s KE AS HH, BEE — ARK GE MAT ER (A 4-4BL OC), BEE AS FP BE 
ee AME, EESEDEARK, MOTE A, BA ARS IRAE it 
HA, MRBAA FABER TPN REDS, HAMEA, AE NA EIS 
AM G-TRAK. “ROMBKRARS, RARAWN REEL, EMAAR TE 
AWK. A.E. REAR PARES. 


Ry R, 
““HNGHLCONHL CH CONH CH co- 
cH, 


S 
8 S-s 
is 
-HNOHOON et a 
A 


Ry 
444 Sake rade 


2. LeSAHSKLED 
TEAL SS 2S PRD GAY KS 
QQ) Shik REET AAD RAED AP —+RE EW =k, Hs OSH, 
HA. EDR ROAD, ERO A ARRAY 7, BRE 
y-COOH 45-2 REAMAY o-NH, HAT MMOKE, BRIX SEARS PORE, 
2 ee 
COOH | bx, 
. H,NCHCH,CH,CO—N HCHCO—NHCH,COOH 
QRBAKRAK 


He GSH ha A —-eUE WITLI, BU AL, CONE GSH BALI REE 
RIDE Hak (SSG), 


—2H 
2GSH ~~ GSSsG 
+2H 


«BRA KS SAA ARE, FESR OE, FE — eR A EE Fo 
© BRU MRE PEIR, MPAREZS, CLT AT SU AA TP 

(2) RKEARYSR ARSSKLAWRABR UE, Be AR AUR SS S070) PT 
Wed HF Fe wi Ta EH 

1) EP RAMEE: Jay BS Ys FE IEA As TB I Be E 
PERT WS RR, BBE. PEPE RR AE PE ET A FL UR is, th SF Pd 
BAD a Hii, EAT AL aa P 
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Cys: Tyr+Ile-Gln- Asn Cys: Pro» Leu: Gly—NH, 
Ss Ss 


O,H,0H OoHs5 
NH, O CH, O CH—CHs3 
CH,—CH—C—NH—CH—C—N u_dB 
C=O 
O O NH 


Q-a—a— 


| | | 
TCR aie ees O—CH—(CH»).—CONHy 
ome) CH, 


| 
CONH, 


O oO 


Ho—N. 
ea | I 
CH—C—WN._ ai oa H—CH,—CONH, 


CH,—CH,” pet 


| 
CH (CHs)2 


NER A SETH TAA, 13, 8 EWP ERS, EA ihn FE, 
Cys: Tyr+ Phe+ Gln: Asn: Cys: Pro: Lys: Gly-NH, 

8 8 

HPOTRERA A, HARE RA I, ERA ASAE, th Cae AE aA TE 
Fo Ta DS FAP ea 7 De as He A 

2) PEMWA: H-RA PT CHAE WMS, AR RAMA A 7 AP 
ELA PEDO A= BEIM el AR, E TABLED Fk DY JK, FEAL DA 1 AZd Z— Fe (BN BE Se) 
WEREF TER, LAME MT EARS KA, RECARTH POP Rie 
EBA A a RE BOA RAR WY. 

fe FARR SS EB (TRE) fey 42 BRE Je Ce Ee PB EC He ARR, DA el FA 
TRIRD ARR. EMA ATE IK, fea: | 


Pyro+Glu: His: Pro-NH» 


TRH BA FPA SE, REEF AE RR EG FEM RARE 


Ha A 

He BE AE AE A PEO (LR) py Ae BD FG AE il SE AK Be A EO 
MUAH WEA, PX MMR EATER. EMAWA—TT EK. fA 
F: 

Pyro:-Glu: His: Trp:Ser-Tyr-Gly - Leu: Arg+ Pro: Gly-NH2 

LRH E—T 8 BAN TEASER TK, AF PAN A ARE, 3S 1 fie 
BARFAR, F1UACARK, RAP RKHAMEACRARRAERDAXK, Aa 
MKCAFSHAANBC MAT, ATF EMEA AS LARA AE, BU QAR 
WPAWSHARG. WIR AEP MA BAS ATs i WE se EA 

8. RERWLS A 

We By ZA Te Ha SY) I EP AHS} WN PD FRR EA, EMER 
AE BEBE TC (BV He Bt) HY AE RAI EA BAA 1, ST RAS ES AR RA AS 
FERY, AAP PEAY PP AE, PBS ARIE, FP EAR PE, TE ORI JR 
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2276 EE BIS RR. (JA 1926 4A Abel FRKRAHRREWK, HVAC MRH 
PRR WE ABMRZ—. 

BEY EAE — 4 OB YE. 1955 AF Sanger “A AMAL IT, MI 
Him ST FR RAMS BSA. RRR AD T—-TABRAM, 5} Fy 5734, HOA 
E28 mR — AR A EL AR BEA HEE PE ik, BA = 
+ ARRARKHEH TK, ARAB RAZA BUA IPRA KR, HAR 
AR 6 A 1 EAP Kee EAD, «A REA BABE 
EM ARR EAP, 4 ERR, OR > 1 
AY SER A MS) FE 5734 AOR A FAT RSE) A PRAY 
[RIAN FFE (HOTA). TERR AAA P,P Zn** ECT ER, IB a 
WN FEARED, TEAS PF A Bl BE TT i BEB 7 SG 

Att S Ss 


HGly-Tle- Val-Glu- Gln: Cys-Cys: Ala-Ser+ Val-Cys-Ser- Leu: Tyr+Gin: Leu: Glu: Asn-'Tyr+Cys- AsnOH 
Set Ane O 26 8. = 9p lO Ti le 13 ale dS | GR 7 1S eos 20) 22 


7 
| | 
Ss Ss 
| 


Bet Ss 


| 
HPhe- Val: Asn: Gln: His: Leu-Cys-Gly Ser - His - Leu + yal: Glu» Ala Leu + Tyr+ Leu Val - Cys-Gly 
ree? fo LO EL 12 ee ee iO LT IS ae 20 


-Glu- Arg-Gly-Phe-Phe-Tyr-Thr-Pro- Lys: AlaOH 
Q1e (22 6 2S, 92410 250 26) 27a 28 we 29) 30 


A445 REA SAY 


MA APE PEE EE Hy TS, A BEA B ERB ely — YE HE 
FARM, LPKFEAAKAHAEBEIMS, BKRKHEARM -REWRORS 
4. 

EAR PARRY IMFETOBEW, COED EAR THERE aE BITE 
A. ShEARWALMAA—EMEIMUF, RRL, BORE 
HET UF RARER BEN, ANBAR FRATERNAL EE 
EAD FRERE, RAM ABAN ABE, IME SE A HEAD AL AY Gly 49 As fy Ile & 
At IF RA As. Hy Asn, MAM RSA WIE DMMB, “REBAR 
Ha EAE Dt Ai AEA ABA BE EAE BS, BE SEB GEAY Boo HY Ala EMU, IER BME AE 
WEA. 

HFEARDFERK, AEBPRLS, SER, MAEM, WK 20 HARM 
HAE REARDAN A RY RO ETA, (EP es 100 4 ERLE 
RHAMASRABKHMEEAR, GAMER RAPAL 20, MMA MERE 
| AEE ORE, PS Ay BEB A — MABE 100 HIE ALORA RSE LE 
AEE, KK LA WHTEDANMEARBRRRARARAWKA, AEA PA 
FWRI LEO HR, TERRA KHAO, ZL TCE EE, PLS 
Bt Ay SIGE ZAR AS, HERR T REY, BE ERE Ht 
BVA UREN, SEM — EMRE, RARE EA AE RW, 
He oy Ws I BA PY tH Ze EARL, RARER EAE LE 


at Clima 
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DA Jet ML APU IBE By SAY BE HE SE, A LANE Hs A A, (75 See a He an 
5 (A>) AY WE By PEE ea 84 AIO RRS (4-6), MEER RALS 
T Bik 33 ALAR HE 2A IR 
hy C ge, —ti4g A Sen) N Hae 
4, —ii4y BEN OC HAE, Ze 
C $43 BEE Beh BE 
JEPR (Arg, Arg), 55 A BEREBEAD 
BT REALR, BAAR 
2 — HE HTK AREF, 31 A 
32 pi hy Arg Bl Re 62 Fil 63 fiz HY 
Lys, Arg PU REM A, , W 
+ C HEARS ARRRERAA 
TERY AR Mk BE A a 
#, 1974 EG RP—-HFRMAY 
A4+6 4+REARWLSADRE KOE RAE SAR, Ti 
O ACHE? @ ARERAT 4} FREAK ES 

SERRA FAD, BT AR — Ra ve SSE BR — Fe ET 
BE KBMLM RNS KEE, S-PHEARRKAWSERRA EWI, BA 
SiN -RAWLREAN, CORBREZARBRE MMAR, WK, BARS 
«RAB, EL TAR iy FRE ATUY IE 

4. ZBR-RAVME 

ean BUCH 8 SALAH. SPSL PU Ketek 
WE DTE, } BERET, 4% A BI BVA ANA IAL AG KES, SR HEY ABR AD B A, WE 
ETAT ASE HEA UF, 452) AS HK RHE PEE BEAT AEB ak 
$e) — DG Hy A PAE REF UF 

(1) MRR BAR REVWME, PRBRE, {AIT ESA 22 LAR LB 

1) #2 ARE 

2) ili FRMAEBAR, 

3) ARRAS OT, WL PER N eg A OC Fe HTH) BERR. 

4) HACE, RAE, WA ILAR BE, WBE A) Ce KE 

5) WFLA MAU TT TE, AK SELETT TEM KM, RAD TRDASH—A 
FN KER. 

6) A} BERLE PE KBE, FEN P BERD LEO HE DME, 1 — ESR, ZEEE ab 
RA LAW EM KE, SALAD, 3 HWA REIY, RT Sa RH 
PERE HIE, PEATE WAKES EA HED 

(2) #AMMeAeR 

1) ARGEDTIF I: HP REY (EF, A 4 LZR REA, (0 2 eH AR 
sen ti Dy viet ST, GEES BS — TTT FE, ED PAS AN, 

MRI AULA, PAAR AROPEMR AR, MES BA 


e We 


A fé 7 B PEAS TARR TAD 


H H 
--HN--C—CO-— Nee O—00=. 

| 

: CHg 

s HCOOOH SO3H 

| reerniteties seme 

S a LORD It. 

| | 

CH, ‘oe 
—HN—O—COo— HN —-00— 

H H 


A FARK, ABW RELA DW, Me CM, SAE CORRAL CAS, AT i it 

ED) WW Tid 5S DR A BBY SLE LB 
Ry—S—S—R2+R,SH —> R}-SH+R;—SH+R;—S—S—Rg 
SAR way 

4 mt A KE ZA, WHA KHER ARWAT EH ABS E, MO Re 
EER —ARNAE BAL, WITS KEE TID FEAR BCE, GEST 
EARODRAW, WeE—HEME KEE RN, PAR IKE, 

2) WERT BBSS A HEIST; TE BAD IK EAR Sa UE SAE PRE WU, SIT STE ETS KA 
73) EDK BR BBD TK APE TSS 3 HS OR FA 5 RE, FES — BK BE DOE RE, BH eT BE 
FT EBAY AH 0 | | 

HTArSARWSA PRN S—-ERA, ASA e-EAA NEA BAEK 
FRASER, BET ASIA AAS KEE, UT BET EID Kk NE 
BARE AB LPR) TREAE AM LMR REA). REARS, Ak 
RAM. MAIR MAKE, BSEFLE A Ae EE EW KR BRA 
PCAN) HR BE, WH ab Reh 8 SPR TE BS JK A aK EF. RR EA BS ES HE BR, JL 
FRAG ABR KE. Hea REA AME A EES ABU RRs 
HE ye A As FA ES ABT ASS i AMAR eS — eR 
HEA MK, THERA, ERA Eh — Ese Oe aE 
EZ, EDK IEE AEB AS KE) BR PRG BRK HE BE 2 Ok BE IK, AU ee ER HE 
FN TUF 9 

FAME A ETB KI, KAS, PUBL ACER A. ERSEA 
iP PRARES—-ERM, RUWARRK, IML Me ARAB, FEB RAS 
N-Fe Hit, HAP FA Wit SAAB EAE A EHS A, BT A ala, PA a AB 7k A 
Fire BBE TY RA. KWSMT: 

iket-—_N—CH—CO—NH-—-fk¢ ike —-N—CH—CO—NH—-k 
H a 
CH, 
\cH,—S—CH,Br? 
Cha: 
Br® 
kit --N—CH—O—N—-k Ht Bki=--N—CH—C=O 
Ep Pen page H,0 H | 
“=CHSON CH, O eas * CH, O , +HoN—kté 


NF 
H, He 


© Ole 


PBI Ay JL is Fe — FE OK BE BK BE TT I A NR: 


Ra 
Ee eL ,H 


RRR 1 mR. 
i i ROH Kei Ss 
Re AB AR 1—Lys K Arg 
RERASAB MER 1—Phe, Trp x Tyr 
i BS wR 1—Phe, Trp, Tyr MR ARR 
Awe AR LR 2—Leu, Te ff Val 
Bh Me BRR 1=—Met 
PRE OK FR 22 EB BB AD 7k Fe ATE, OR PEER Cn 0.03N HCl) #£ 105°C 
“FE, KR —ERE, 
3) AR Ma AT DT IE A KY ASE PR IDF ME: APPT BE A ZS KS RS hn AE WR 1 2 TK 
%K, He ARM Ee N-An ATT KA = 
AH SERIA (BN EDNB 3%). Ee pH8.0~9.0 AUF TE, 2,4- “Tse RE AS BK HE E 
NFR Siig AE PR HS Ts PS AE HE FB, AE XR EE TE Wy Cs DNP- fk HE), HH AH EAR (DNP) 
EASALBAA#A, BAA BK, Aes DNP-iK EERE, TAR ERT, I 
DNP 32 A 5% 72 N-Fc in AHEM Lb, Bae 4) DNP-ASER. FIA DNP-REREA DLE 
Fn PY Ye EE SRA, A CH DNP-S eR K, SH HABRD 
FF, 4 DNP-RERARAT RRR), MURS RIES ASE aie 
7 NA BERN PAA, BEBE ABTA 1% NaHOOs vehi, 4 360 SKK 
BT eH ME, RAM: 


Ry Re Re Ry Re 
ONC >-F ee H,NUHCONHOBCONHCECONECHOO.-NHCHOOOH | 
\no, ik eee 
FDNB 18 | pH s.0~9.0 . 
Ry Re R3 Rg R, 

ON <7 =n t00 | wH1cHI00 snH1cHI00 EICHCO~| — |_-NEHUHCOOH + HF 

NNO, DNP- fk BE (E44) 

|= 7k A 
Ry 


— | 
O.N—€"_)—NHCHCOOH + SREB 


\wNO3 
DNP- FE (BA) 


Be N-ARt ASE oh, ey GE eA, BR, BKM 4S DNB ff FA AE mk 
DNP-7iEY, 12'E NH RE GR, AN CRE THA Te. 

Ac Fe is Edman 3), FES MMAPE PE , AES (PITC) (6 52% BR Bk RE N-Fi 
Hy ASE TE A , TE AS SE nt FB BET HE Dy Cie PTC AMA WK). RRMA, CME 
Wierp N—A a hk) PTO-Sase RI 16 3 A ERE CS ER A TE Dy (Hs PTH-A SER), WATE 
Ake LOT. PH PTH-AERA CMM, PRAM R TEES, 


« 92 «€ 


SE AK BERY N—Ac oy ERPS, tH AY ZE 265 EHR RSET a Ea, RMIT: 


Ve S-N=0=8 + H»NCHCO—NHCHCONH---CONHCHCOOH 
— | | | 
PITC Ri Ro Re 
40°O|pH8.7~9.0 
H H . 
Se alent iecep agra ice a Sea 

I 
S$ Ry Rg Rz 


H.C,—_N—o7 r 
| + H,NCHCONH--CONHCHCOOH 
Ze NH | | 
O Nad Re Rez 
H SR, 
PTH-ZER MARA WK 
el) 4 Hy FU AE AT Wk Be BS FCT A EEE N—Fe g A SER BY GB M— He KY AE 
Me (Pk Edman BH MRE), MBBS UMA Wee ke NY AEB HED OY 
A Bi hy FA, FEE SE RE PF, re BY EAE Hh 60 FW EER AY 
=F LEA AEA (fa & DNS-Cl #&), DNS-Cl A —APR IAA, TE pHI~10 
EF ES ARR AEE DNS-ASER, 1XFP DNS-AHRER IIE (860 nm aK 280 
nm) FR SSF AB AE oY Be A EI. ARE ARE F DNS-Cl fb A RS AGEN NFR AE 
PR HY Tis BS AEE FE DNS—Jik, Jt 79 DNS—Bk}A 6 HO! 4 105°C F 7k fff 18 “At, BR BEBE 
Wi, itt DNS tA 45 NS hy EE ARE TB N—AeAY DNS- SER, CER PEAR TE 
> DNS-AABERADZHORCBEK, ARABUKRETREES E NKR 


HA, 


N(CH3) 


‘a 
a ‘ es SAE EO a 
y, 
\F Ry Rg Rz 
* SO,Cl 
DNS-Cl 
OH- |px 9~10 
N(CHs)2 
Vi 
N(CHs)a 
V4 AS 
SO,NHCHCONHCHCO-NHCHCOOH ——» ae ‘ + Eee 
| | ey 
Ri Ro Re | 
DNS-fk SO,NHCHCOOH 
| 
Ry 
DNS-x HER 


WY FA AR POC OE JE) WR PTE we DNS SER, et, PR, TE, HR BEEBE A BY Ae 
fi, O) Bei N-A AEM, A Bil, DNS-Cl 75 Ze SERRA) OT eT IK. 

40 Edman 9% Memes DNS AvIE SE AIG, AT A RAY ER AE ML Md aE, —7> 
FRR IK, A tie 20~20 mM FF ih BE AYU RE. 
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il 2 EA ae S fk CF aS EPR AS TT ADR FE, BRAKES — HE He ok A BK 
ee O- FR ASEM AE, FE pH 8.0 AAT, SARE RKB, AERA 
Ja MA O-Fe ore UOT REP HERR, Ae OT, ATM eww 
WAR, BHAA MNJ e e, wt RET CAR AER A ERE 
Fy Nie, HELE FA RK A ES 8 PR 4 PARRA 

4) WEAKEN AAR. BRT BBA Edman 262% Pp fie TK BK He JK AM FE PK 
oo ch Se Th aa SE RAE IP Sb, SA AR PPL EER KR. OB A Hf Bc +H — EH 10 
HKo1~a0, AME KIER Bk fe, OSES PMB, AERA Acs 
ANUS FY AE BREN UP, FET AGRE BK, EY DAE tH e+ AKA BB SEE I, 
OF rw: 

Wee BK RPE. Glu-Lys Gly-Gly-Lys His-Lys Thr-Gly-Pro 

PRBS) IK HETH IY: Glu-Lys-Gly His-Lys-Thr Gly-Pro Lys-Gly-Gly lLys-His Thr-Gly 

FRA AEB HEI. © Gtu--Lys-Gly-Gly-Lys-His-Lys-Thr-Gly-Pro 


21 22 23 24 25 26 27 28 29 30 


uy 


. SaIite FJ KHWALS KR 


1. RERALERKRBBM 

BAF A, Sse, RRR ARM MAIS Za, FARO REA Fae 
BARK, SSK RMS ERAS TIES. 1958 +, RAPALA REE RN 
“RR BUS AB, WG A — ETE HK, LAMA KE AS, TOM 
PH AME, WRT at ke, Ze 1965 4E FE EBT CEA WI Ba BK, EG HE. J i 8 
URBUKTASHHRAKRER AAAS A RAP REA, Mie ARO 
KDE S EE BV BR, Fy BS ST ewe, aA) TFT A 
DE, EAB WIRE tt RD BK PT — KY. 


RHA RSE ARR T HRM HRA RED RRS) A, RE 


WRRAGMR PNK HFIMBNARRSARENSAMWARATA BE Wy Me Mi, 
REA =H ie PE —+, BEML ER, R-KRHRRK, ARRAHZAK 
TP Shh, HMED ADAM A HA BE, RRR RORRALRARHRREBRS 
ee 

2. SKHALEM 

EA KA MP, EWP ILPFESHR. 

1) ABRPAM RE ML. 

(2) FRAIL MAE th. 

(3) BKURERRPHEA, 

ARPA BH AIS ARR A (i Chzcl), ERESASE RELA 
ALE RA, 2 KARAM (Chz-AiEM) K Chz-fkk, 4ZRRXARPHRN WD ARLA 
MOTE BY BN ATE CFA Ae Je PE a) RY ART AR BEA (Boo-Cl) fe PRP HA, FA 
Pek MAA CAB BIE RIX ARP SE, 

a Ot « 


PRALPR TE HS FA Fok Ca AE HE AC] Fee PRET AL, RAR b bese (—C2Hs 
B —OHs) , 48 RPE EH ila FA NaOH "hee BRS. 

ALAS OR T BEARER BAS EEA, FE KY, 1 A BE Pe 4 
RPA MUR. MARR OKMESE 22 RPA SE BE AR SE, Ae dR A) HL EY 
Ja"F2E (-BZ) FR, PMAKEER, SGARAKZARBW B-R 7—-7RAET A B-R y-AR A 
PRP, FAREMCAM KER. AMA MMSE OY FS REE (Tos-) RI, 

BA MATERA, Fp Be is EY SN, N-— SH EB BE MLK (fai #K DOC) (E48 
#3 Hi AY Fr HK (BK DOCT 3%), E ABATE RIE BAYH PRP A — PER (BUI) EF, Bk 
AE UK, Ba? ah N, N-— FR CK (DCU) Bde HK, AE BY AA ABR 5 3 HH OK, 

PRUSGKRSS Beh w—Tp—ik —A#A AMAR (Phe: Val) Al, TAS RK EE: 

1) ABM Phe: Val —Kk, BAMA} RX Chz- 7A Py ABAD AAR FP Be (Val-OCHs) 

2) Ja ¥% Chz-Phe #1 Val-OCH; —@ AAT OSA IH, MA DCC! EMe SH, Bia PET 
TRF He HE A, 188 = GLK a CS ARAL A AA FP Be (Chz-Phe- Val-OCHs). wit EPR DCU It 
VE. 

3) FA MCLG TE WB AR Be BEA A AE ZF, BE PBA A At SAR (Phe Val) hk. 1U5% 
KEY EMF: 


oO Seed CH ; 
— 3 ’ 
aap. CH,00€ +< )-CE:CHOOOH ce + OH,OH 


ChzCl NH, NH, 
Phe Val 
o - [Hor 
Zo CHa 
_-CH,OG-—NHCHCOOH - CHCHCOOCHS 
| CH; | 
CH, NH, 
| Val-OCH; 
fe ONS ne Te 
0 KO aN eae 
Cbz—Phe DCCI 
ray 
ae HOO—NHCHCOO yt aN 
: —CRy NHC NHCHCOOCH; + —N. N= 
<> ; : Beg Ge, 
CH, CH DCU (N.N-—KER) 
| ty 
() GH, OH; 
Cbz-Phe: Val-OCH; 
|Naow sup 
— VA 2 H 
<_>—0H,0d—NHCHOO—NHCHOOOH =e HNCHOO--NHCHCOOH 
| 
CH, CH CH; CH 
{ oN | vies 
Q GH, CH; () CH; CH; 
Cbz-—Phe: Val Phe: Val —fk 


Ab HF 1965 46 4s A PE FE, 1969 4 A ARE IIE A Top 124 4 
FE WR WHY EY, BR 
e 95 e 


8. HBR KSHK 

PKK RK AKANE RERRLEPBEHE, RERADLWEG 
YEyM FA. a RPS, REL RL ARUN, RPG, TEL a IR EG 
Ze Vk GE AY TE A DS SE FEA EF, TE WSR ZI ED, FEB A MA ik 
FEY C A -TARRVUENBRAEKAHRADL, Rae hkeE-RAWH SK 
A Fk vita PRP AY AE RE PEI ES, EK TE KK, 

ial 2 Ew FP: 

Q) HAAR Boc-SREB RT ARRAS SAPREIUWAIERM, Boc-RERs wt 
Ba PEE Re Tet Ae L, 72] Boca Ba “BAB, “Ja A HCI-HAC fit Boc-frip ze, 4: AKA CBO 

(2) 2B FR WBTE DCCI BAHIVER PF, 5S Cima — Boc-RoBe 4A, 72) Boc-[nF 
ABPTAR, FF KA CBSA, LRARMA Boc-RER. KHRRKEABRH HIM BRKKB 
Shik Boc-, #ik, HUE, HABA EK, 

(3) SKEA RAMAN, HRAREW HI RIZELKAE ACEH, BAFRNRKA REP 
Behe Aa, BETA), (ERE LARS PK, AN BAIR RPESE, RISERS 
Kk FHA 4-7 7; F 

CH, O Ri 0 | 
on,b_0-4-—-ta_d_o- se cl—cH.—< _—| ae | 


P 
CH; Boc-a 2k R AE BAB 


jie : Ry fo 
| —— a 
CH,—J5) c_NH_cH—6- 0—CB,— RIE 
| a Cain | 
CHs Boc—a3 32 1 FRR AB 
|Ho-wac 
1" yao 
4 ated 
CH;—C + 00, + H,N—CH—C—O—OH;— | BHAS 
l CH | 
CH; SR FAS 
Boo-2% 3 Wi. | DOCT 
ines ie 
CH;—C—O—C—NHCHC— NHCH6—O—CH,— _| ene 
| <> | a | 


CH; Boc-— fk-F Aa a 
|HBr-F,00008 
CH, Ry 
Gao + Co, + HsNGHOONHCHCOOH + BrcH,-€ | pile | 
OH; = k MCE 


FT Mi 
47 APKGKSRKHRNARA 

EITHER IE REX ATE, 4a, MET AM, 1963 4 Merrifield HAABMESRARA 
FEMI TILAK Bara, RATA, RES RUN SERIE RIES ET, 
AMS AD RKERR—-TRILPRER, EF RAE, 7 BAUR ARE, 1969 +E Gutte A 
RFA Shc ii Ie aT ea 124 425 2 Re EG A (+E RNase A), BAW RARR 
RNase A 7671 13%. PHBA ARE Be T FH 42 HSE RRA SBS Os i RR MH BR, WR 
(27 BR) BES HK (82 IK) 
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9, Fahmy aes 4 


1. HR 

YF A-HRFRER CAME UAKARAIR, EMMA — FF BB FE oT KE 
HRS, ANAL, 42 Configuration) Rig 6A ERM AY — BORE AE BY Oe 
RE, LL—TAF PE-PMMRIRF ES BRE OX UR FE 2S A BY HE). TH 
(Conformation) 4§—7+ HILT RIR FT AR aS, PA Be Be Woe PS TD a AS TA) BD 
LA RRS ARF BY SE). KFA, 1969 FA a A KAS UN, HY 
YX Se Re — ERAT RNB, FF ea, ARES RATE, AF 
WBA AA— PHBA T, MEER D-WAe  L-Bl, FARRAR WATE ts BEE 
HAO DEIR, TE AS} FH — Be a ee wR A ES a A —  , POR 
MAY Hi Hy = ESE HM 2 Ve) BT 0 

WARE AF Wi EY EE OT RE OR TAME? SESEIF A, —TAA WISE 
EA A IKE EAE EER ARID LWA, RMT EA ee 


H Ca 
TLE, AMEE, ABA | >N—OC ” — BREET FAY CN 


Ail C—Ca 2 FY DA A ra ese, RCE A) TEAK RE AY EE BE HK Co BIT HY & A OFT 
WW, PERE 1/3 APRA SHR, HES ETE MN ARR Se Bl — re PR il, JE 
KREBS MAN, HAREM MRAP FSS, A-T+SAROF REM 
NAHHEYM, ERRER-REMMA, DR, LPR EMREU REY WIM, 

PRE RSA AW WRATKERS, WARE ME RP AEA, CEPA 
BAS) RRA KU, ERE M A X-HAME. WAR A X-HA ai ie RT 
ETH, BRAAN THN A, aH ARCR TR, BAVRADRFESAMTH, KEM 
fn As FP Jit AS} 4p FS FY 2 TA A ERR, Ba Bee BY" EW FY a A. 
BITHRRPHEARA TF, —ROM AA AAR AX BK, ROPER BOGE 
VA Bay Wa FE te SE 4 Fa HK, tH ERK TAS T HR 

2. RARE 

BARAT HW -RAWEHEN BE MN, MKB MER RITE, BARK, A 
ILT2—-AT#. BeErERBGR, MEA MIKES RAR ENWARE, ERE 
FEEARATWERN MELAS ARS HW RE AREURA TE, EMAAR 
SKA, MAR RKB RRS, AKRE(ERZEA (FAT, BARB REY 
A, VRB RA, RBH RASH HIS, FAA) 10 F-8, Brea eee 
-%, AT ENERARD FT PARKS, ARWAREARATH SHAW BARA 
A TEA. 

Agee: HH — PR ERR X-H EE MART SAT ATE TAY JF Y-(a O, Ny 
FS) HAF AB RNAS, RRL RR SE, ARR a: 
X—H::-Y—, X#Y RHRERNWRS, XSFRO MES R, ASYRMRAR, XBR 


FH, Y RTS AP A BRE LAT NH (AERA) C—O (BRE) 41 OB 
+ OT » 


GBIE) 6, ZEA WES RR — ZR EA — es EZ AT RA 
(in 4-8), FEARS AREAS, WOME, OER SE 
Rn, 9 HARE ARWRZ ERS LEE EM, 
Nein AR Be PBK EE AEE EE TA 
0. i 9 8 #1, a Val, Leu, He, Phe, Trp “¢ 543 92 AY MN HERE A 
Hie One eis oe sim SLAB TK YE, ZEA YEW P AEREIT ak HIT ZED FS BRIE 
aan LAA an ae HKK, EBA OPE, Kae 
Re Bare, Ett PE RL, GRE IE AL Dk mB SE 
A448 KREZAG RHA Ae A lal VED 
A BT IRAE 13 ILS EA AZ} HARES RRB AE, FRE 
HF JK JE BR BE A, BEAT BBS) ELD, ZEB, SAME, PWR REDE, ZEAE 
Wik Ps A RD SO EOE, MER PAE REA RE RE 
$. BASHA BAA PRE, BRE SUE, dil ec EA a PRA WEL 
ARSE WKEAS 
8. $HMEASMAT 
2 65 JB A BE: ET YL ok eg (EBL HE A BHT HE), AB HE 
INRA RE STAY. RULERS BC AEE RF 
o-Whe. HUBAE. BM, BE. SESKRoMEAM X-HAGHAM, 1901 4 
Pauling 4% \ $21 TEA oP WEI, CEROMLIE HH (PE 4-9), EAE EE A, 


XE AU REMER LEAS SNH A C—O, MEARE RABE, Ze aM, BNE 
VETERE HN, ENA 8.6 RAEI le Lt, AEP By DASA, Ah aE RR 
RIEL LR 1.54; GS PRR TA, BE RAY NEL AE: 
JE AY AAR fh) C—O 2 RL RAL, HK EE oA We 28H 


FE FA Wot KEP EBLE Ma, MRARRNAAF o Shere, o RRA EE AR 
SEMEN — BRI DIT SR, EAL EE EA ER PEE, TE 
ASE ta} F PAVED A Heo 


(es coms (ND Ed Orn @ / 
CY 7 CeCe og (0)——={C ) 


4-9 oH EHHS 
B-Hixe: FL — PES A AY, A 4-10 ra, RAS o-PEA  k 
ST PIA, o ARARREA ABABA, XN PME, MIR Ara 
Si (A 4-10), FERPA P, RETR HES, FEA AB HY UA EZ I a, FE 
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Al4-10 B-ipAeat GEA) 


PURPA, MRE AY TE AT EET EAB, EOP ASSN BT A EN AC 
ZCRI—M, In -ARA. REATA HARE NMC UARTLA, EA BA PE 
M, MERA, RARE. CRA RIL AI REI Tee A EH IG 
a, FERN REM, eR LA aE ot B AYRE, 

oR ATER RR RMT, ENE BIE NAA 
SOO se kik BR MRE ZT, SALT A RH 


SiH BEA, WRI — AER RAE HY C—O SAMIR NE Z MEM 


Bt AP AA LAR, BTA MRA EY SY LHS, 
HERRON SMA, UE RE ER, SARE Al, MUSE 
ERAS, GRE ARKH, AKAAZAMAE, ERK EM KEK, REY 
RA MEWR OME (ED, EH PES ASEH, EPEAT ERM 
DU EE BR 
4. HTSaHeney 
FHUGAE AWAKE MSR. MEARE RLEZRAM CO, 
EA PY EA (40S Hb) ey 2 2 oH (WIE) A 2 A A-EAL, SE — PA AP 
AR WADA, BP WIS AH ARSE, a HEP 141 AERA, ARE 
146+ SERA, SARR—-EMHA MSMR, oBEF CEE LE EH 
RK, ACSAAWOSATAERAKRAA, LOMPWIEBAY 75% WERE MR o- 
rey, HA—-LSAASHeH, ERM—-BKMMMMA, Wm P-RME RAR ILT ER 
BLAKELY o- He, ZEN A CREPES oI HENKER SM), MAK RIA WIE 
“Pere, ARASH, HKWAEO TAR, RHA RREOTRE, M411 
MACE B-RENYS SE HY, 
MAHA 4 RH Go. 8B. MSHA BME, HESLEWSRARA- SEE 
Ay ee RODS), oe EY RE LATIN RE Or, AP gp RIE Sh, — 
Ay 5K EAS UGE AY OK RSE EF, A RAE I SAD EMEA, BMRA 
Wi ED, XA in EA} FH ARERR, LEMME SB 2 Fe**, 
eo 99 


(i 2 EP AY AL 38H SL) 4-21) 
HS Bas Hh ARE (a, a, BL BE), RUA F RAM LURES (ERE 


| TyrHC, ge AR) SM RAE, FE 
HO; | AM REM, JEM—P Ow 
Py DA 282, 
5. LAR 


KIEARM SARAH, GB 
Ais AIR = WRB WSR 
io PRO RAW, MEA 
SWE HTT SK, tM a-HB he, B-HiT 
ee. ORE AY ik pe 26 5 
Horse, FO M—P EARL YB. 
AREA EA AF, iF 
KT a-WR ine AM Bp ieS 4 A 
FEZ HAAR NARRA=R 
L5H, Bk = ME Hg HES AE 
4, ® AWARE LA 
KEARAT, ENawww— 
wb Ue Ty SE TB Ae — fe MH AEE 

A411 mteA b-RNYS AA Soa nie he 

BABS: SEAT RL /\ ER oa JA A BH), ANA 2275 N Bi, is i: : 
AUCRACH, Fe ME HAARMWKM, Ex HARRI BREWER, MAeAAIt 
Fiz, HOs ARE RERHORIS a Wat Al— + 6 WIEN BA tk. 
WBE AE MY ys BEY Sb SEE A MN Hy 2130 4 FB A AS EA A, PPR AREA hy HY. 

RPE LE AERA LE MR Za, MBE Hb DA XN AED TAR ES 
we LSA KEL, WETRAMSAOFT MASA, ERAS RA— 
MEK, GRAB 200A, 423A, AREER, MB REMAN, Be 
Bo~ Bi —K SARE RMWA, HW RIESH AR, 21 BA RAKHBU BREW BERAAS 
—, A BLIEZAN— hm RA IER, 72 ALB ieee el Wa Ae — CL 4-12), ER 
ZAF LHAEREMAEAED TAR, BR-RKK, CXRER RAD FHWRA BE 
VERA, SEY Fe A RE EE A AB} A ZED FE. FEMA, RRA EO 
SF RMA ME KRACK, 4RRASTHEN, REAODTRBRARK, SOPE 
Too BAA TRE BAF. 

ey Fe tin RG TY BY OTE, PHN S Ee AE AW 2 Dd HY YE HE AT AR ETT, HS 
fa OR SAD FW As SRE FOS eh. 

4 YR EA JAY 23 TB) Sa SEAS 2 Tl ES EA, A HE A E EAE EY, SAR 
FRAME, MMAR T RPA FE, RAMA ARMAMA, LEARARBRADY 
POPS ERA RTHBEHHMA, MMTBAERWEKMADIE NN A EM 
Ro 
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A412 REA BANS 


Si SAaksawSWaenKR 


RFE A AAA RY 28 £9 BE ZB) HARE WAS FACE EAE i AY Ry 
EINES, EAM AA aie UR. SAH SS 1 a NB tp BH I A FR aK, 
WA COEUR ESPEN, PAM AA a, AY 
Bit, RUM NMA SR, BAA TA BK SM ; 

A a Se We BY SE, MRA EORUWERET EN MRA, Aw 
RAW SARKRETABE HM) (Aha SARS TAA, Ort 28 ial a SAE 
AWEECHHR. BARBY SWENKA BRRMTMHAS, B—-, RARE 
DBE HY Be A ih OR EES a PSE, EE A I FA AD RS eB A OR 5c 
ERR IRE, FEE A NEP Ep EA AY, EA NA. WES, = 
SEK Fa PE A JT BAN AY Ee BE PE, OT EY RH BD BT A BR, Bil MY AS De] AE 
yA Us ES Ve) Die BA JE FT Es ASE A Je A EH He aE EH, eR Se A 
Aw) SMSAAH, CARERDARLHAR. ATi, WXKAWEARDT, £ 
ARB PEE — ENEWS AER E MRE, R-AMPR A), Re 
Aro URES HR, CHEE PHAR. MMRARNEDRHKANTH 
BLE — Pik RAT 

MAE A RAY SWRA RN BE, BT DA PT RA A EU YF REE A I 
PB) Be G0) FY SA ok Ses NY DA FY Ne HA J Ne EW RT, UA BE 
Ae Pe I RAR, WERE eR SE FOREN KA, FRE— 
PUREMRGY, GRAALDURNHEARS RK, RAN —EHBWERWRH WE. 

101+ 


PRA — 2B AT RBA 5 ome TT A yA TL 


-, RARRGAAREORE—-ARHLHER 


SHORE Hh a 7 IE RR ARES A ERA LAER, WA 
iB S Fe RERALREEW RE Die, PEERY eH, TARR Z. 

1. RES : 

PRLRSHRRANY,. SRABKSABRAAH RAW, RMAMKRSRD F 
Hy 51 +} REBAR 2 PRERAGARATE, ATAKRHRRAHHAM. Pi 
JOP H 6 +E DARREN ME ZATRAREH, RRA ARRHRSAAT PAB 
BZA MAL AM EBOOK, =—NoRBIER ARAN BABE EA. Hih-AREH 
BIER AKS SUBAREA tM EHALR, Kt RS ATA RUE, EAE 
MiLHARRMARR RAD THRE EEA. AMA AA ye RS 
a, FSM AMARA, SBPORNRF, MUSTHADDTARHRHRSR, 
EMSAM A DHA 8, 9,10 7 BE 30 HA ARRRE A Al (4-5), HE 
4A, SERRA MEHRBMRS SHEE, MEWMEEHRRREEA. AR 
ATRADYHKR, EWRERKZAW SHAMAN WEAARK, All FRERK 
227A, AEN ED BAH R, HATER ERS RH 8% AA. 


KA-S ARGS, pickles GRATE HRERET 


- it EB HE 7 ii F ny x z 
R2 =e |—— 
As | As Ay Bag 
A | Thr Ser Tle Thr 
5% Thr Ser [le Ala 
yas) | Ala Ser Val Ala 
¥y Thr Ser _ Ile Ala 
fy = Ala Gly Val Ala 
gg Ala Gly Val Ala 
B Thr Gly Val Thr 
RES Thr Ser Tle Ala 
Fe Thr Ser Tle Ser 


A FE Sh AER, AU AAR Pa A EB BO ER TATED AS 
BS, HESRREAK. ROS HRRRAIBR PER HRN, HPRSAWR ER 
AA AA Bo K—-TREERA RA AW BOAR, BHNRAAR), AWARE Bia eR 
Wi, RAR A SER SASUKE, Ti BAR RE. 

2. Hie eR e 

WMGA cl I ZRET mALWRRNAKET, B-NSAMAS ENP REA 
i, ERYWAGH, MEA ERE T RRA EERE, HME 
CUR F i Re ALE He 

AED Win MIE cH 104 +} RARAM, FRA 13,000. DHT MABE 
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NIE 20 SHREW MME o M--RAY, MEA 3 -AARAAHEDH 
A 7RARAY, Foep 14 MIT HX PARAM, 18 HARA 80 PRAM R 48 hie 
BARA 59 LARRABEE BHREW, LILPZEREDRERTE AM EF © 
WOK RB MMA KEE SEA RES 14 17 PLAT FRARE MOT hike, 
MARE ERERBE, KEE 0 


ft 
MHUS hAaZHEARA fa] Z Ah, Ore Qa 
val 
ou 
c 


hE — AMAR BEE NAA HE 
FR, MCR — PRE SK 
tle 55 48 Aint RAN 59 eB Ca 
BUABMKRE, MRE RARE 
AAR, PRES Eb RRA 
TUBES, Bb AR 
5) Hl 5 18 (LAA ROUTINE 
DL BS 80 (ie RANA AY BR F Be Hi 
#1 (LA 4-18), } 

WEBIO MAT RHEE 8 st 
Sh, HPA aE AY 
ALO, NTVESRHUEEKE 
SEK), TIANA ARH SLOT REE 
EEN, CNMERRAT OG EP 
ib”, RTAHER RP EWR ESE 
Efe FA. 

AAAS RY bz . 
5, AMAT PE iN Hy So A413 SRR H c HTL Ha 
fENKA, BEAREWDRLWAH AFRAENS DRG RrtAES SRA RHR) 
TH, CEVKMUECREME, RWC SEES, ABET 
BRAHAM WO RAE A RH, REA Z AE AS RL, VET OSE Me 
MASEOMLWRA, PRERPOTRLAG, RAMARES IMMER c, M20 
ES STREAKS, THEA eS o ATIC. 

AMEE LAMAREEOEARL—, MOSHE HAMAR o AL oF Wy 
MUR, LEARRAR EE, HBR MA. Hi BABE YER 0 FF 
E104} RERBOHK, WFMERSWKALBAM, EASA MLA 12 A, 
SMA 13 WAERA A, SRAURA 27 AR, HERA SRM 44 
HL RSERRA— PE, WE 4-6 PARA AN SP ZR RASA, HR ey A 
HeREEET BE OMELRGARTE, THESE SEB Wy PER HTS IG AS) Ry IB 52 
L HLH LEGER MEA, KAMEN BERR L, 
HERLEARNEML, PARROT ENRREZ—, EAFENLRRS 
AEH RRUM, HERR RAORRAE ARERR YI, BRE 
DNA JE25 5 RB ; 
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K4-6 FAEWSAHAMER CHARA AERZEAA 


FLA ZA TA A ERK 


= EH 0 im & 14 
ff 1 4 7) 15 
% 9 & % 21 
S ae 10 ¥i] ey 23 
i 10 ys by 25 
4. at 10 aX 31 
5 11 aN # 35 
op 11 A hast Te 43 
gq, 12 iE fy 44 
BK 13 | 


=. DFMABANKA 


FE ASS, A AT RE BE i Hl AER OR, (EO JAE YE BX 
HEA, EDA RE REE S| LAS, RASTA AS) Fa”. PPS A OE MLE 
FEAR IN 77 AY RI A, BRA TA eC b-S fem) PB, BTA 4 
AER} AAIPAERAERATAMS ENR RER. BARKS. WSR 
ML AER, WAT AY AC LPR HE AAR ZS AT RT KR, So HR ACA PAL, i A ET 

BE — 25 DE 50 A Ik BG AA BY OL BR ZB Se AR, AE a TP a at 2 eR, 
MER PY AE a He, Ti Ba A A AY a SE a A 2A CA) Hb-A Zen) BY Se 
ABIL, IE AR Hb-A 6.87, A Hb-S 47.09, —AEnA TBAB A, 
pH? .0 WA4F F, Hb-A RBM Hb-S Res, Hibs Hb-A 5 UbS HAE 
MPH LH, PRAM SUWRKA, CASK, Wk PA A AE 
Fy Sil FA WEE BEAT BBD OK BO I, SR Ja Fd OK BIA TIS BA 26 KBE 
RE PGE (FE) 4-14), SPT RRM 26 PKB AA PARE AFSC AS Ml, EAP BE 
=F i) ZEAE UE, ALL TE BEN 6 PER ELA, BER A LARA Be 
BOP AEBHA AR, MRA AHAB. ROP EMA A} Ae Ye i BD, ARK 


(a) Hb-A TEX m2E8 (b) Hb-S PRK MER zl SA 
A414 Ame Aree Awe 
(AZEFHKRAS Biph) 
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FLA MARE, Hee EA ARIE RA, BAAR TP BE, PH ER, IPR HZ 
Sei HR TI 2S, Sr ARE OBE, FA a TTA I, UR OR AR A eh Sh te 
FF RTBU TE, FRR EE BT AE A Al ee AE EA, RATA DF AH a, 
TF. 

4 GAA A 150 FRO EF o, A, vy, OK PIER S| BH EE ASE A Dt Fi, 
FLA A HY 2 51 IA ASS 

E Tae 2S SE BAB DE BA, 45: BR AB ES eS PR 5c BE eA RE, EE 
FUR 7 SE BR BY EE | ERIK, WERT EAR SRE A a HE, 
=F Z la BA BES HES 


=, ZEOMHEA PS hes HH 


FL Sete. AULA A kK SRE BR PO ARR, the 
Amy SKA -TEHEZA. 

GQ) ALFaRALAFREGAHEAEPS FSARKAHMREMPA-LHEM 
REAREMERR DEN, MHRBRMNS AY TERR, RRA REE PD 
NeW AK, AN TURE REP OE, ARIE ABARAT 
(HR, BHERK, RARER ATCRARARRS 19 1 HZARRAER WAR. A 
195 47 AY 22 SARE TE HED TE. 

(2) SHGASERKA RAAWMLSHK KEXREARRSKLAWNAN, A 
Diet, MIMRRERAECKREARA RTE, Bee th le bh Pare. Blin 
aM IME 1 PE RAR ABER, 4 AAR ARAM, 8 i LHS REL A D- 
Maw, Ra ROME 38~5 FR, TMM AERIS. ARORA 
il SF, a hl AR DS HERS RL, BB a 0 BE HE RE 
REUMMA, “RAGS 6 (iA D-ARABR A, HAR 90, AMA Re KAR 
WAWRKAR ARK HATH LEM, 

(3) ARASKBPLAREGAHEAHKH FRAMAMWT, EERMALHRE 
ERT Aw ae AY, Bila Ae ER AR (ACTH) 2: —7 39 ARPA, WRASSE k AA 
FE, HBB 15 hk, WWE W~39 THR, APR 1~24 irl 24 KGHBRAS 
MEWEA. MAAR, CAA REHBABAN RA MXR AAI BY 24 IK mB 
¥s 


I, EAA RA By RRS 89 


PARES EABAUREBMEA SMR, ENE AN EEE DAY te 
FFA. TE OTFE MEAS RAE YH HE BY Bl RAE LEB, AA RS BE BK A PE, DRS 
RUIKEOS, RA ATER EA, I Gi A — 2, UO Be 
BE A AG SF JGR AB TE DAE RATS ETE, CARA Ds — Be BRL BK ia TBA a HE 
AE RAHI HY A IR A DR JE Ba S44 a ER — AR BE, 4 BRA — PE eB EJ 
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fai PSY — Belk 83 4} SEA A HLH O Bi, RIE Rw AL, B Wi ee ALi A HH 
ma ; 


hk, PFHRRMA 


BIT -ANKREBRAS KN RA, LM—-HDA ARNE Me, HORA 
FR Ra LEA AMA ZA, Bea a HE ET Te EA — TS “ST BE 
FT AE EAN). Bil a Ake FAA fit (TS) | fe Ae Bak (LD) , Fee Yd a KH (PSH) Fl 
RGR REAR ACG), BRA WEN HRA SES A, WHS A AR Ow, a 
Hi ERR) 2B, PDE Se EIR KX, (EVER L NA, ENE SEA, 
32 FBS) BE Ho A A PE, Bo RY aE fs HL, AWE eH 
BK, HEMI CLA EA Wie HY BE a ee DE ER HT EB. 

DEEPA, DRE A ARE, BALA AR BB RR 
DUAR, Ti Bb ee de Ae EE SRR BEG KG. 


2A BARBER 


HTS AREA AERA, AAFS SABER AK SER, MSR. KER 
FR HE SREB Aa RN EA, nA SB. A PK, AER, ULE. 
HE [HL ARPES BL Ro : 


—-, FGRVKKRER 


ZARAADTHEY, IF R-RE-ADN-BABAMZA, RERESARP 
BITDTER DN, RAR RAD HH RB TW 483,000 16 Ni, Ha 6 7 EA WM, 
$4 WENT SA 83,000 EK RARE EAS eae NEAT eS 
73 40, 000, 000 38 RW, EAE HH 2130 > WEAR. REA i) TL 4-7, 

HTEARATER, ARR ERA ReAAI~1000m, FKP 
RAY, FOR Mi BE) TRCN BURR ABBE RU BA BE 
4E. 

AABA RAUF BRNER, AXZRART Han -eELenst Bek 
MRK, KR, RBAAMGKS, REBEARRR PW DAFTAR, mM NaCl, 
(NE)) SO, SERRA, ABR. WBS DOTTED, KA WALEA RAW, A 
REAVER, FHS ADD FAR Ee BPE TE — BER ETA) BM RE 
ER ER HK ba Fite RAE ARE PE HH, Ko TE BRE 
SAY, id — EIN Ta] AE, ATA BISCAY, ROM TTBS, 22 a A tel ah. OF 
is BS FAS TEE Bae AN a as TB SF TK 

BARWiK, EAR PRAKWRE, PRMD HBS ARE AER, Alex 
FEDORA RING, -RREEAD SKEW RAS, FREER YS Saat Dae 
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R4-7 —MEGHWDTE LERRVERTE 


CC a] 


Ia pS 


BAR &@ & 5} FH (GE A Hi*) AS, dil ARATE TY CERT RS 
ws & FR Ga RH) 
EER SA 40,000 ,000 2130 ‘ 17,500 
DSW X RES 35,000,000 650 52,000 
RNA 4 eas \ 880,000 2 440 ,000 
BS Ahi Si BS (BEE) 150,000 4 37,000 
ik #8 483 ,000 6 $3,000 
KAR 255,000 2 139 ,000 
moteAa(A) 64,500 4 16,000 
oe BS 97 ,600 2 48 ,800 
ie 14,300 1 14,300 
RNA 13,683 1 13,683 
ABI 12,398 1 12,398 
BSE 5,734 1 5,734 


* RR: ZRTHENRBSY, BAAS dR. HIAKAAD THANK E. —PeERMSF—F+ MCR 
FRIEND EH 1/12, AF 1.66033 x 10-7" Fy, 


Fo 


2 J Bk Pes a RE — FP eA KA, 2 Oe IBS ARE 
3£ 1, 1 —NH{,—COO_-—-CONH,,—OH_—SH 4, MA BERA, YERRSKM 
Bn, RRAZRERRRE, EES ER 2a ERK KE). 
TARAS 4 AER A eT, BR ZN ERK R.A ARE 
TBP He Be has RE AR 5 TIE 

2 FRET RS EAR OKRA RA, Ze eR SR A 
vas 7a TE BY a fat, 1 eZ AAR, RAR EPS, A ERLE 

BARWARKERATABRE YL, LWAKPRAEW RE, BARAK 
REIT AY, PEAR A A SKEKDES, CREAMED MW RABS. MARAE 
7) AHS J Ae I, Ze eS ARE RAAS AAMAS URA—eBR, 
HE MESER, HEE ARRAN RAKED RIM. 


=, ZFOKHe eH, FEA, BRAM RRA 


2 BUS Het, EEE TE A EBT EEA A a a-NH, Al a- COOH 
Dh, FEA é EIB ARS SE, tn e-NHs, y-COOH, 8-COOH, tk what II BESS, FE — ne AY 
DH ARTE FP BE HF es ee HSE PA TS A HF A 7 ER YK, 
47 4 SE SEA, ZEANTA] PH AR EEF AY DART AREAS PPT HP HE a A, 2 
JH Gia EM, Jk AGE —COOH fi? 25 § —COO™—- 
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dy % 


HON. NH} 
= Goon 0¢ 7 
v4 ‘ | | \NH5° 

oN S008 NH} Cis NH 

H i Te 

CH2 CH2 o (CH). O CH) (CH)3 

roy eT 7° 

+NH,—C—CG—NH—CH—G—NH—CH—C—_NH—CH--C-_NH—CH—CO0H 
H 


2A RE Hit & ia 


FEL sie 2 5 AN — EJ A, ECP PA AE 
tf Se Je ee PRE BS HS A VE PHL (AREA. TEAR IA) pH Ze PE 
3} Sh Sty BASF, BA PS FAL EBS 9 — FE WE PA TE A, TPE PA 
Yt — pH (ARES WURDE OPE AG TE Se EPS, CEP EAN a Bt 
ah, SOM PH ANA RE aM, (AA pH Det, BO 
ATR, WR DH AKT SRAM SR, 

SES RAGES A, RAVES RAE EM, HE IE 
ARSHRAARESERO OAK, SRENMEAERA AEH ESRR PES 
H, SRK PER, WAS 5.35, RPM BRITS 1 OER 
RIA 4 RAE RIE, SM AEORS MME, SA, ee 0 
“Ete Hy 9.8~10.8, $4} FA ES cP ROR 12 +, MEAL RIE 25 4, 
WR EROS PR OE SHRBS, Sy 12.4, SMEARS 
KHREEA MBE AMO SHAN 1.0K, CHREARM RI 874, RE RER 
RENS6, KEMEARMS HART 5.0, KES SRA SS, 


R48 |LFEGRHSRR 


BAR ZK ae eye ie S 
&REA 12.00~12.40 nee ale 5.5~5.8 
BRAZA 10.8 REAZ4A) 5.30~5.35 
‘em & 11.0~11.2 BROKE 4.7~5.0 
279 fia #6, Ec 9.8~10.3 massa 4.64 
RNA 7.8 WESSA0 4.55~4.9 
maeA 7.07 fe GBs (44) 5.0~8.0 
Mis 1-REACA) 5.8~6.6 ey (RB) 2.0~2.4 


FY HA PY J hs TE fo, BH tay A, TAR 
FBC VA BK) Fiat ZR AE, UE Da) A SE 8 TR ORL, EE a LE, A AY 
FA Joie FAY PS fire SE He 7s, TRY a BE, Bas A SH A AB ee), PF 3 PEO a EEA 
Jag BAY Sp HE AUD FD Pd eS He EP BRS I a Bh OE ta FAL BEE, 
A DA ac il— APIA TA] pH APRA TAK EE BE. TD AR I 
Yah 7S 65 3 BY YE AE IR HE Wa Hh FE 

Fa RAS AY EA We CT ee, PA A ak I, A) DA 
Uk BIA A A A, AY ET EE Tt BC AES TR AS ee 
MA CAF aN A A, BA PK SY, HEE A ULE 

EPR Yo O57 FDL, AY FF cS 0B Ba HE ES IE I IE 
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ATER VATE FIN Te] MEI 6~8 s]Minh, AEA Ig BB RBG Gy 12 
AM pH AEE, ARRAS EA RA A, Ree OH 
rs Ay 7.3, BURNEY DEL BANE, DT LLREAREEREAR, OMEN Z CTI, HE 
WER HITT Rm LTS 24~ 48 Nh, A KOBE SY HE 

A AG BCC AE HP HT I HA AG SD, RAMEE, 
A Pe, AS, BREA AER ET EARS Tb 
Bra ATE See, HAA LIU ANIA, HAE A 
BK AMS ARMA, FEI —At DEL AeA EELS ADAP, EM ah 
Hela, BOREAL DISA a HCI A Pe, BD A EH 
SE, AM LAA REA EE , 

HIRT AL, © JAI, EDA BOR VOHRA UE, Ra SA 
AAR pH ANA TEE BN OTE, 6 SSS 
ELF, VN, a SZ a I, SLE 
Bt, ARE aA PS LAPS, POTENT, WL 
REE RELIES I HE TTC, ROI A, PR ORE, MELE NT 
EBKHME. © KK. LALA AML BDL OD, WTA 
AEE LAME ATE ILA AE, BAZ GT RAE PE TL 
FPO PR ANON WT EDR | LARRY, FMR A ee, (Ja 
SEE SEI BA. 13 Tk 

Pl KLE AWE aa 8- iy REASSAEAR. EMR 
Ale) LA 4-9), Ze pHS.6 HAMM MUM AT RAE, MSM, Lt 
EAT  MTN, AEMh ka 
EAA, WES IE REK, 7 BREA 
Ass SsILHPRE ACE — IRL — FE PEL (HL SE 
(es AA EAL Sk, AE EL A PE 
RTM Bah, at — eM a, 
SLAP TORY, Zee AE IA A, 


FE FG HY DX is FA 4 SR, 2 LOB Ye A415 Amin bee 
£8 Jar wh FY AB Se a  , WN) 4-15 AN. NF AR ES BP, Ve a be 8, BY TP 
SE tH CLA EE J AY A 


R4-9 RAE RAMBLER ATER 


Eee 


4.0 
5.06 0.31 200,000 
5.06 0.48 300,000 
5.12 0.81 9015 F 

6.85~7.3 0.71 156,000 


EAE HE, J UZ Sr FR SP AE I HF SC aE 7 Hk HR KR BE, HK 
Wi, AERLIE WH, PY TA], RHE ARE KAS BE os 1S eh JL PERE (AFP), 
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PRA A A KES ABB 

(EEC ERM UTE A = A, MRP Bk, A ak Se aA 
HATCH AS a RAE, WL BR FIFA Ses ET LS HE A a HY ETI, 

5 DS DOE NRE DK LRA ESI, CRE TS FF BES SEE BEE EH 
Rik, LAMAR RE. PAELLA, Bm, pH A 
ALMA ERE PRET, MLR, KREME BR 
4 ARE RS EEL, PRIS FESD ES, BELT PEARSE, DF AO, BCRP 
AMER LAB BBS, AEB A I ABS O~6 PPAR, FEAT A 
0~20 FEAR, KATEARALSE, HARAARKE-PA LAR, BA 
Hs BB HAC Hs Fe WBE (FA LIL PS SIRE) ZEA HEAL) (a DH ZL Be) FEE FRA SEO TT 
BL, SERA MAR RE Mk SRA ol, SID ILA WOE, HHT 
SSMS) BA—-+PMM A, MLA, RRA, RRR), B 
1~100 PGE ED A, FARR, Ae A AO Sh, — RE 100 MHAA, 

Mis ra Be Pee V PRIN TEE AE, JERR XR MERA 
PR PL BE, CALAWEDRRERWEORRR, ESENSERAAM pH EA 
FGABIA ES AA, OLSEN RE WKS RESRENRAD, DEBE 
300~1000 Zi, ENMSRASHR LAMBS, pH WH 25~11, Bixee wer 
REA, LRA, Dea ee AR LAE RI +> pH (Ah 2.5~ 
11 AGA WES pH RE. MASHRRAN, ERG, SBR SE BRK 
BOA Bk, KEAN SENASSRAM4Y ph KM, CSPEAROMRPERA 
i pH iE, KABA AM. RAPER, BAAS ZEA 0.02 
pH MASH, TATA, HAMAEMMAE, MEEGRBSKE RU pH ANB 
Hn A, OSES, WEE, BSR, ee 

Sa BIE SUR (Ag) MER, BEAMS (BSA Ab), 4h -SSUR 
MENRARES-EELM, PRU, MERKEPEARE RNR AR 
fis, SUPE Fe Ze SIS BE OE HK, FER A EL, BET, BD 
BBVA NOTABLE H. 

FA Wi) HZ FRI Mk Es TY ET, A A BS 
#ERILA, £ pHS.6 FA THTHK, HTRRERRABH, Cah, Ws 
(RR y-SRE A, FERRIED, ay, ABE EE BR, a eeR 
EF AR, HAST ARE, DHE BIA LE FERRARA AB, PERO SUR bik 
ABE ATE RTT LAGS UE, ULE POE, 5 EI ORS, BI 
RB PRM TTEZ— 


2, EAM Nie Dp aWSAZ 


1. Seminar 

2B Joe a Pie 7 At 7 aK, ZEKE i EIB, I ES re REE REY, 
AERTS, 5 BEA PR AS oe BE Bs a ABE IX A EY EEA IN RS Ha AS Eo MET 
+110- 


Fa PAE TAY HORA, DEINE Wk ae A A He, RA EE ET 
REMERA, 

EAHA, BARMREMMALESIW, WIP IAL aE eT ey BE, He 
4S HARM SHEAR MU, WREARUMIENATRES, HT AIM 
KALA WEE HCA, MS ATT. We TY pH, eA BK 
#5 AOS a NT RAE AT, EP LE Fe. 

PELHAELP LG, HEAR -KRAL+T+ AM: —EAT HARBEDIEIEN 
EA HM; REA TREE A, LOT EBASMS, RATEBEER 
PAEMEE. Usb, TU AIRES SA; ES RRR, B HEE) MR, 
H=ARRAEMBS TEN RT ED RUE. (RHR REAR, WA 
MER RAREAMIAE, ATER RAE, MRR A REWER RHA, TED 
i Wl EEE A PARE A LAY, HR, DAE EY HEF, SS Fs PET 

2. SARHAOBHS 

BE RGR RIL SSE, PoE MAE UL EE Re, SR Se PE 
Hy CS PBL AE NRE IE A, SPS ALR BA} >, BECAME, JR ARB ARB 
WARS 

il 62S RE HE, MARAE Te AN BEFT ADB, MU LZ RI, A YS UR ER ERR 
A Bi RES RAR. MAE, SRO RR ARK. i 
2H A SA SB TS, REE, SR AIL RB 
Ay EW BES, BERGE GE BE SHE DRED, BEA BLE UE, IBA IK BE 
TE, EFA, Sh IMB He, FPS Be DEB 

PRAM BR BUTT, ESRI A ALE BERN AY PLFA FG 
PARA PYASERE S RUBRLS) OY KA A HB, TEE TE A, LAT 
ASMPEARATAK) BHRPRORACIAA, RAB BKRSMRTTES 
EMD AI, DS ILAPEBARA AMT: 

OG ses CES RKAR MARU HBR, RM, AS) a, BPA 
LAMA, ARES, A POA EPs, BARBIE, HRM, 
REAFERA RB LMI SR, 2 Re el AP a A HE, ES 
AA FEAR, ATARI, HERE ARCEAT RE PEAMS LUE 
WARBRT, REAHSRT RHE SCE ARRR EES, 4 
Vie RE SS Te CU ABR ARE) OY, TE IR TEE, ES BETTE, 
XA PMA RET EES RATE EN WMA, AES 
AZ AITEDR, SE a HA, ER EEE BRA, 7 SERRE KS, 
RHE RORAAO AE, AT, HP TER, Ae 
AA ARREM BH, DARA RT RAS KER BMRB AD 
VLE. 

TS FA AGEN DTH FE A ee, FO ERT BT RS AE BEA OE A (O° 
706 gi/Ft, 25°C mt 766 GE /F) . OYA AR 4: BU VEE OR, HSE MP AR BEE, pH BE 
MEE til, US, HATA RN, SUL EST, AT ENKCA, HBS ee 

«lille 


PIA DET FEL AE, TARR ATE 30°C DAP HR EIR, DAZE 30°C WEAR TEER TE. 

ERO ITA AAR), JLT AEE aR oT ROR EE TT I, ARE, WT ELTA 
BARA, EERE WDB oe, RMR AEE AR, MSRM 
FA Aca WA, AY SB ves BEE EY Se A 

TW RABE, TORE AAR PH ARH, GELS ARK, Ma IM 
AAA RR (BE A AR) , FHI BI — FEMS (WA 9} EE EAN), KE TA DBD DA 
ATP TH, AURA ba, BBE, MAE A A wl ih 

Ps Br el, PA al, FER EEA ERP AR a, A 
AN ULAR AT A,B FS TD Yk EH TR RO EL RE RE J dB LE 
TR, BAAAEAV AN, RHTERIAE, MAMRPEARHARS, Bees Sai 
FP eS AP ies E.R BE YB Dl th EB a PK, ADAG MIRE 9 At AES I 
Ti (A) REA. CR) RE AE AL EB} (4 4-10) , 


® 
R410 HREHH A 
=z 8 i $/100ml m3 | SRSA (9c) | ART RRR RO HORT CQ) 


FES AR 0.3 20 
tREA 0.2 ‘ 33 
URSA I ie 40 
WEE A IT 0.5 46 


is & A 5.2 sate 
* 28 -F 100 Zk th; MBBS RM BARY 70~76 52, BUAZOA. 


EXAMREAWERBY 7.25% EA6.5~7.8%), HRSA SH %4.5~5.2 8), REA 
Fy 2.5 2% (1.5~3.0), —BA SH BUG/BRD) 4959 1.5~2.5/1, 4R EAR FAN, BEARD; BIE 
RIA RE IM, SOS AALS A, AML A/ REAR RESCH EX, HREM 
PHEMA 0% AMER PREAMBLE PS BELAROHASA RA Ree SHE 
PK, MATRA LB, ug 

AETEBANEA IK, Hi EMAAR, BHM MRK EAT, set 
PU DIRT RAE, VESPA ARSE Eh, RS, ER, RB RRRRHEA 
Yo VRP RIE al ED, 5 Sb aE HET PB a aS Fe THK. | 

(2) Ans FRARAR, MARSRSKABHAUAA, AT ReAAS 
KRADK, BFR ATS LAKE, CERAM. BAAD 
ACM AS, PAVIA EERE EAE, BILAN RMD AE 
Sox AYS EX FA Pe BY LA A SF EAR FBR Ee . OA LA  EE, WA ee Be 
BMIZAR, HAVMAANBAINEARALEAPLIAA PREY A. Bw MK i 
FB AR Te) BPE DET SS LPS HBS Ye PES Ya), Pa a A) PE tT A 
BARKAGAREANW. DRMREAR HER EERE BA Ba A CRS RK WE. 
Hill 4K AE 3 BE BA EY , WRF PP HE HE. 

(3) RRTARA VLROTHART RIT RAK, WATKAERAT ORD 
B, WEA BBR WS ERAS, AT ELA AM Lb, REE, AA 
#, BSE, LOBALYWRERRZ—. 
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MAT EELZEREBEAT WAT A a, TE HH CBE) 79 A EET 
MRADAD BALA. BRM AAPL, RAUF, EDF I, A Sii 
BAS Siti ABE TE 5 pA AE TP A A SE A tt ET 
Be PY HET PY, Ti EBA FA FE FC HH RE RA, FRA FAT UK FAK 
TERA, +f Py BEBE A BEBE URLS, TOK ot Fy I BCE BE Bb HT FB BBE 
WRKRE MRE Ba, ARTE, AAR, LRA 
dE TF FA 

ABAD F Sis SL BIZ FL RY AB BY A EE IE. A BT A Se & BA A BRE 
} (Sephadex), BRIE HEBER (Sepharose), WIAA AMBRE RM ILRI S., AR 
BE AE Ae HH 7 PAE BY RE (Ba Te SP) A SA SAN oe BH A CRS TM, SEERA 
Bo, FLAG), LY Ea ai 3 Hi a aR Yr i) 28 2S FL SH AS BEBE, 

REA eM : ASAKATADA THERA OMARRE Li, Rae 
Ay Bi Bits 2 BE HP PY Bit TT EF EH) VA AS Td ET, AP ERR ILRI FAB BE 
ASBORL PS BB, SEE BE IB DR BI 7 EE Bie a, CE SG BE BP ETT He BRL IL AD FRE BE A BE 
LAL ER, AST HEA — 4S SLB 5 — FL, OPA SE TS EE, 2 SS 
Be, OPERA FAD ASU TT RS EGE BE PK. A416 PIAS MIA, Aes i 
Sy, TL RADA F ORD AY LAS BR Ti BE A BOR FLA BB, RAD Fy J HE BE BERL 
Zh INA Bi Bee Tes, BG Ar Des Ab eB dP BS PRAY PW IA BC AZT] YS BR TP Pt BE A, 
TERHRREP, KIFTRERMDASFREE, RRDATWRAMERREH, Tit 
KAF VRB RES, RET NRE RRP Re ADT BRK DR, 
RARLNADT RR), TERME, TESHOT EN WRU. 


A416 RRERS SERS 

BE BC WE REE PY BEAT Sb, HT EMEA EET, MATA LER RDRWAB. A 
BU RE RM AER EE ZA ea TT, EPR EI A PE, BR 
_ BEBMALZRHA AHS, ADM HARIRE B A ils A Bish. wea, WS 

Fy BEG, HP RR HE AY DS ETT To 
(4) ieee RHEE R-EWA AHA £WROT EAR BREX 
WA i He EP BR ED Ae PA AR ARS AY SHED FP) 
MAS HE. AMA E DAA HUE iL, REM SRY. Abe), HR Ae 
Fh) AE IS) ey HEME KAMAL, FFE ERIE ERAS. 
RGU. WASH. BRAT DNA Zi SRA AAR WIRE, BORE 
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iS} Ss ERGAE Z DIE RS — HY OR ES Ce Ad AD A A 


YUL YY Ja Bt AI DF a) ESE Se AV I 
PMV 8 LiL NIA, BS AAU AT, URS Ae tet 
— +AA ee 
rey ni fon 2 ms 
o oe SUAETTIY, SEHK BIN X BADR 


BY Ac Se 9 Ul FH > LA AE Ae, | IPR 
ABWEA, AAKBAARAT Oi X MS 


Ss “yy 
af in NAGEL, BaP SESE ORS 


ae yo Be FE Ma HE EO A EZR 
aE. a aia BED, ATS ABS A 1 ae EL Be J 
Ga cy Bub VEU ETE WE RAR AE 2B, 
Roz cae tae HERE E DP FADE BU ER ALE A 


EAGER Ee LRAT OK, SH MBAAA AAW AR, RANA ELA 417, 
AHEM NAARARAWASAR, WRN, GU RERS, LMARAMC RCS RENE 
Hi, RAR INIIHK, URE ABE, RRMA EMESH TA 
PRAGUE FAST? Bt He BY WU SAE RP RIE A), REE S GA EY BCE GE AAS FT A RR 
DNFRUAD, ANTS A RSA eS, PERERA Loeb 
EK S HR BSAA, HERA RAW SO, REARS TR 
NH 


4-0—C-NH—BiE 
Bo ae ] conn tas H.N—Feae re) | 


ry) iT] 
OH BH ” Y_O~C—NH— Tilt 
OH 


HT RMR ESE INT, WRI, I REE A, EE 
U-KAMEM, MRED WH, ATT A RAS Pe a I HA SAAS 
ik, BAWABA SA, BERS EAL, ELBA TREATABLE PIA 
BR. 

EBS ATT IEA UM 5 BY Se Jo ih ET AE EM BE BY a, 2 
A672 2H MAS BT ARES Le Tb, EBS a SE a 3 a Soe AS APS SE IC HL TS A De Ga BE 
HATTA, LETT IRD HE oh EW ta TT. 


, SOM FSH aM zx | 


— LEM FE NSS Fy BSS FB TT TS OK ak BE GB FY es PEG EB I, Fk 
5} FE Sd FREE SEAS TEA AY. , 

Ul) EE RY FBG TT HK, Bie TAR TE BY A I HE Eb, KARAS _E DRAB EAR TS 
EM DCE 

1. REKSRAMENFS 

Bl 27a 3 eS ESP RT ae CS AEWA AE, Rae 
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EBEARD SF PREAXCA—-TET R-TATORPAER), MTR BEA 
WMI KA} FE 


_ EB x 100 
Fe {i&4) Fs = HBL A 


hin 025 AAD FP SA 0.885% FORTHE = 85.84), MEATS th Beat Fk 
¥ 55.84 x 100/0.335 =16700, 

FA ay ew A Le Fy 65000, y 16700 APIS, WP A 
AVE UR Fo 

2. SRR 

LG CRAVE BURA REBAR BER, 4 SKA ERE a Ak Bi TY, 
FRA MAEARES, SE -EMBEMA, MATE ABR, BPA AAT 
RPI MBA RAS Aik, FEA AMPE TT, HAE ra IR a SK AR 
ZAHM KHBER, RARITRAK, BERRA), MBEAN 
BHU: 


M=— RT 


a ABER, UR VERM: MARTE; CARE, WRT Rm; BAUR EL 
(0.082 Ft + KAUE/RA T+ BE); TAMU » 

8. Bebe 

—PEPRAE, BRP BK UR HE FA Tid PO, 3 SO OR, 
Ree FR) Se BE Sj UE IN UTE HF Fa Wi Fe PP EO BR BEI TI BE 
Fed, BOCAS Ty We) 5 Bit Be BT WD ALIS DH BE UK A BIR Ht a J IBC HS Ye BOR 
ii, BA MATH Ase DE EA, AE EAE AR, 

MRAM ABADI, HIMBA ARH DARE, MARMARA T, —* 
25~50 TBAB E DAES, ATERR-AWEARMRRATM FR, Bi 
Hr Se AUK NE RA DA, SCS 8 AT) BE BE TR, FR 2S 
HF, SERPS ASHKDA AWE A TURIN RAS BLT RU, FE PR AY 3G 
KAUR, KATANA RNUEEK, ATER, Bh 
CLAS) FAS Ly FEB Ui BEE BE PUT EH BOUL E AB, FAS (Svedberg) Rm, —t 8 Bhirw 
1x10 , At 8x10" HMMA 8S Rm, BARMUMEARK SQ0°C LKP)R 
AK 1x10 ~200 x 10-* #, RDS WS, Ra EAR it RMS 
BARD RAFH, KAPITI MEEK. 

4—-TEZAE ARR AR DEAR AS UI PF, 2 PE, 2 
AIRE FAAS AA PB BE Td DERE, 5 FST I A PE VAR BE 

OL, FED MD KA BE P, Fe Be LE AIRS, HUE A, BA 
FUEL EYE HP SB DS Fe AS BY ESE} BN FT SE A aR EB EE, EEUU ERR EE SY Ai RAT Uh 
ARH EE AND FE, TK PU OF RK 

PF AG ER RE SES, FET TET, DP TE BR eB EE, FR DAR BY 
2 J BEA? EAS DR) YS Pa A, Rs BEE OR HP, 
Fi tds PRG BE BG ES NK, 


a]Q 
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4. semeitieik 

Ee — pr 28S BY i Rk IB SAP HR aE IBS a A — EK DSLR, RF ER 
ESS F BED BU BORLA BB, TARP BORE FL BRAY AAD FAS HE BE A BB A ABT EBL, | 
BEREZEA ROMA BAT, FABER BER, $A FE KC a BEB PK, 2 FARE 
POR, AF aD Aa PR, 4 eB AS) Fe eC I) BEE, SA A hs FE 
GNP th SLAY 5G Ja OE, EAT DAR oh Ed Pt 

5. FETA Hn Bit A ek BS Bk 

— ARE RA FEE ERR EAA ATK, 4A 
JURE in F745 1 it + — Ba Eh (TA SDS) fa, MARAT SSDS 44, KERMA THA 
FEB AY TH fay, JRA A ot PE air BY ag ST ET RA HK A 
Be CTS WS BY EA AL, FRE ROR TEA AS FD, IRE KE, FA — 
7B; HN Yt ESN FBSESR) PERT Pay, BEA) FB oh A PS BB AY A sO 
BS, MMB SAS TRMMAMBARKA, ARPT ENT Re, RAE 
+10%, 


hk, FAKHRE 


4 RARE 5S BN Vy BEER AEA BY Ss, DARA TA RAT, RAIA EY 
atk, IFA RA A SEA ES Ee BCS, (FA SEE ARAB, KH MAHA 
AB YE (EH, ZS HEJa BS 2E A es Ay EEE A Wk, 

AEE AREER RS, WHA Aan (4 70~100°C), Bab A FR WT. 
K-HEPES, (SY GRR SL, DRS MN, TSH, Be 
hk (an Hg**, Ag*, Ph** ), =A Zi. We CAS aR RES BEA ARE, (AA PE 
WY 4 AF BS 8 SBR HE BE KE AS TY 

EAM AEE A, ESL ATR ARRAS ART RE SB. KARA 
RA FAR BARS CRE EETO TRARY, BH, ARKH, BARA Fw 
JA JR DE 7a BF BI HS 2A AS Da FR BO RK ST, HE SD EA 
RAW REBAR BI, IE ERE, -RAWRABR, BANE Ra EBA 
BAS, (2A MA ASS FB BA LE 

ASE AREAT, USMS REMA:. PHERELDWEE, HTS RNEAR 
DF SRR, TORRE CA AEE TE, MRE EEA, AE A RIS AY 
Tie, TARE AREREE, WREA REA ERA AE SS, 30 EEE A Be EE 
fie. MEE Jes BY Be a ED A Py BA EW A SG 0 TE FR PA PE BE Pe AI TT 
Ti, AM REBRRAMA;, ATR, WEA RM EM A; MEE IM; TK 
IN Be HE AE ASS FPS FA A RAG, CREAR LE HP ESE UR BET, We SZ AL, ABE 
RF BRAK AR, BT eM REE AL, RARER ID, JOR EDD FS BB BY it 
KSLA RG ED FAM, (EE A URL A 6 5 7k FPA TM ARSE TKK, TRA 5] Bd FM 
FA RA RRL, RAMA. HERA, ANASRERAMAR SMA, AIA 
FE AE DEA VR FA BE AY A 2 ABE | ABE RE, PRK ZT AE ARE, hE RR 
- 116. 


SNE Al OO, fH EAA HE 6-2 HT OE ANTE SEA, SANE Ch ISR 


BOAE FAISAL PIE WK WEE ET ES, — IBS, ASE RZEE E, 
PAS BO RE AE: ALR OR, 5h 5A SE TAL MON, (HE BHT, LI Sh EE a tA 
AcE STL RCS, A PR ERS, A BEE ok REI Ae, He RE AZ HE BE PAS, 
Pa IR DE AHS a A JE 

A Se Mera WAS HE IE A A IL YG, A 
EP Hil ig MAE RS 

EA RMSEMAE AKAN LARE LR MS, WOES ME, KOE 
HOME INRA HIS, WK RITA (AU) EMA, WBE a 
SCTE, (i Hott GEA Re hee A EIN A A I He PE, BT 
ARE, ARRIOLA LANE RE, BAT 
We EJ PASE ESHER, Sb, ZEST Ce AVES Had BS I MR ARS A A Ca 
se TG Half) NY, UES GRE eS VE De CH PEL, HE eS HE ER Eh a 
MEE, AULA AD SEEKS ERA RE A, BIN, BA 
ASHE, SUD AMARA, ARAL UE a ELIE, TE A, 5 
PEPE WE, Ay BE LRA PE FDA FA IGE PER, WR} Ae IL 
rf FR BS, EFS 2S HE TT EM, 

CMAN EME, DHRDMSIE SEA BORE, BUAICER, HY 
BZ A Ne, ROE, REEL aE 
RM, KLAR TEVA ARELEL AEA, PARE 
MF OK EMM REE, MEMES K, HE ERLE A es 
RHE, AN RECANTR, LEAR Ra SERA TEE 
# 


, Sth SARHnAAR 


ARTE A Wa 4 2 RE RAN, A A} ae A AAA EA 
R—KA, PARA MK WRAYTWRAAER. BASA Wie he A AREA 
Bd 2a rT BL, AER A Ja BRP AE EIR, A, WO HG. RR, RP 
fF o 


— 2BHEO KR 


By ESC CPE I AY AN Tel Wi 23 a ae CE). EA. A. AA EA 
FE A AEE A 
1. BEBNKEA 
AED MMA RAR PHM... HEAD FUR), HAT A MEE RRA 
PE, ULL Ts eB NSE A 22 EA AP MERE ARIAS A ok TH PA FER 
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PUM, WIRE A. RUREAL ARERR, PRRREAS. RAREALAN 


LIcooH 


A418 AERSAWKRADREEA 
kN FRRHCHRRKE SREA—T 
Nig — C dina, G59 1 EK (C) AFT EK (V) A 

ll Ig sk ERS AA 


PRE AS 

UE AE FRAT A ERE Be a 
REA, HERBAL -ABRESRER 
MHRABARM, KER US yA, 
Baie AER AW BREE BAS, 4p 
Ritr 4A IgG BRR A G) IgA, IgM IgD, 
Igh, HEAR AM RED. EINAMEET 
RPL, CA PK Sb WD SEL 
Aid AY EBB FF FE 

EMT AS SEAS SEF BBE PS RBH BY EA 
ABUT, 30 ARE AR BUR 
Ey) Ho et GE (HE), = AR Be OY BE OK EE 
(L-), WAM Zl a — Tite MAE Hh Be 
#, WFR EB _MRHRRERER LS 
FIRE MBBS DA ia, Mie (A 
Mat, FC 2a) MAAR CARS, FAV 


#m), A418 HREREAWAWARA. ESRMMWEA Ig, KIS AY al wh EF a 


ARK HY ASE RAE US A 2 SURE ATA 
le), FREES A We OLA 4-19) py 218 
RE IRAM, Be 1~108 (MBE 
WK, BOM PAu 70 PER iL 
SASUAWA MIA, % RAPA, SUR 
Fh FR Re AIK BY EB ie Dn eR A AG 
HY, 109~213 fin AsERA EK, RM 
Ft AEB MRD RAZA HARE ATIX — 
BY FY Fa AE EA EY = tT BP PPK 
WY. HF RRR AD FPR ER I, 
BRERA LA A, lg WaT aA 
Fe, CP HD ae MY Ig We, MAT 
FEM EAT AZ FER, TE MF 
MR, ti IgM pT WEA, SAFETY 
HK, 


% 
> 


50 
60 
40 ; - 
160 
O 70 
30 e 150 170 

2 “ , 
"Os " sed i 

oa 

fF 


120 
A419 \WREREAD THRE 
O RAEFSMREAMKRWAAR 
@ £RPARAT_AULECHNSAER 
=a Aine 


BRR GRBEWE eG, CEEBAMMBHSERS, HSRRBRE GN 75~80%, 100 
SIMS 1.25, PF RIC HLA, SHAW PHS.8~7.2, ¢ pH2.5 Ae PRRECRSME, 
FALKEN, eG SRA MESWED ST, BEAD FRA-—MIBEGACA. KARE 
KARE, BARA, WR AB RN—-AES, HARES. BHEAH 
ILA} IgG HH, BRNSRAEMF CIM, IgG TBH RKEANTAE RAE RR, Boe 
AT, HALA MP RBARARN eG, AM MTEL, TUBER 


IgG 28, 
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IgA 25:4 20%, 3:2 4¢7EF Sb Soy Ww AA, EE, LER. RASA BRS wR, AM 
KHEVMAA CHALTPWEN—7t+5 TSA 6 FHSAA HRRBEKNWIRA, URPERS 
RE ARK, FA 39~40 7, ZEREXAEREAW PRED BMH eA Sais, EN 
jAwzA PRE, 4 IgA WARREN ARERR S RR 

IoM 2-H HEOREEA, VWI ARRAN, BHR IeM, AMARA 
BRECK, SRRREREOON, BEA IeM, Aer zIeG, MAG HH, M pA 
Mii], IgM HARK, PFBHA 90, RKBREA, FARBER, REF RH, WA 
ARLE YE FAS | | 

IgD ZEEE Am SRD, BIH A 0.03 EH, 49-Fwey 18 Fe 

Igh 245 SVB EBS Ie, MAK. TER AMP ARAL SRS 0.1~0.4 BoH, 1B 
EHD RY HAS BRERA HAA LBA RSW BAU. PFBW 207, AFR 
3878 (Ca, ae ER eS RK 

kK MANAPRE AES IeG Ab IgA IgM RE HEA, ESAS MMT EERE 
io 

HF Se BERRA HE a BEAN RED F, TE A EA, Wo Ea 
USOT See: BEEP YEAR Pal 

2. BRBENSSH 

FEFHMAT P, —BRAUAT AK, TATRA, BARA RT 70~90% 
Zieh, WAR RAB A. EXKEAS, SHARNCARRRS, MARAWAAF AR, 
Wik ZB (fi). 

38. HEQNASA 

ADF RB) MER i AM —AMLE AR, SAF AKAGR, ERA K PILE, RZ 
$A HE EL 

MEARS BARAMAR, SHARAMARHHS, OT H(¢ 3000~5000, #7E 
F RA a, SA AR (DNA) 4A ei, Me PH EB, 
PX de fp Ee my | 

| ~«AEARET RA ey DNA AS, HARARE pH10 

a, Pir AE Ha per AE ae ew ag HY) DNA BERRIES HS RE — 
2, J LM NaCl Yay bee, AT ABA DNA ERA PR RAKE, AEA 4 DNA 
(i BE Wake fel eae 1, Zé 4-11 Hy JL APR A SR fp DNA, AE A EAS A 
41 AAD FEW 5,000~30,000, HWRHEARR AT PSMARAMABHIS, 
TAT PSEARAR, KU AKE RR (Bl SRE RATE Ea ) KRIS REA. 


RAN) RAR RAH A 


REAR RH DNA a = g dRE BE A | RNA 
Wy - i 1.00 1.00 0.75 0.009 
KR HR £E 1.00 1.00 0.67 0.043 
ys fH FE FR 1.00 1.04 0.48 0.039 
\ As Ee Sis 2 ie 1.00 TO 1.00 | 0,15 


SATE AG FA 68 PR SB BY 2 A, — AB HTP MS} 2 a, BY AEA ICH) Tb (HA), 
IIb2 (H2B)_TI1CH;) MIVH,), ABA 1 BF Lys, bl fi Ub2 MES Lys, TWABHA Il 
AL IV We Lys RAM aS Arg, 44-12 AM) OR 73 Bl BY Th A — ZEEE 
AN RAPAR AN RAVER, FEMUR, AAR ERR, Rea ze 
4A IV Al, AMER AAAS BAWABA RA HW, BIER DH SAA 
Fa MA AR A DL, AA as Ze FRAT BY Be A) A Hg IR A A LV ERE I, OL 
Bi AERA TA 

EME, AEA EF DNA WORE PS, eat) Se A eo BY EA, BUR tk DNA 
bW—# RE Roae me MRNA, PMT DNA RBA, MT HE HEE BA 
VERA. KUE, 4RREAE A Ja, Bea el AY SE A BT RA EA 


R412 AF RRAS AH —-LER 


‘i 4: | aman: | REA | PF t Lys/Arg 
ei Hy(1IT) | Are. Ala SES 135 | 15,324 0.72 
H, (IV) | Arg Gly SES | 102 11,282 | 0.79 

H,A (IIb1) Ala. Leu SBS 129 14,000 | 1,061.2 
13,775 | 2.5 


H,B(ILb2) | Lys, Ser S82 125 


4. Bea 

AYE AE RUE, HOUSE, Zest eR OHA, Ine, 
Se $8 ING APP OBE, DEAR. | 

ERIE ob ki OSV WL, JLB A UCR eb EAA TRIE 
ook. PRRD, BRAUAT BLYRSAL Peak HMA Re DRA APT RUA BEI 
EAPESHSR, Me PAT OREE, ZENO Be Sok RS TEDI, BIR 
HE ALS Yn EAA RG AB RUDE DE EHS 3%. 

BCR} TIE t= eae AR ATS RAY, AG AR RELY Hh 1000 V2 IER 2A ST 
Blo TERED Hi — ARR TUR IEWR, BUISIN-ALI TIS BHR RR, ¥9 py 20% Zetz, HORI ME 
RATA ALAS, MMR RSIVRIO SEL, JhPtthaR eee 
FAMILIAL, ERY ORILIN AS AR ICMRAUREI, M84 30% ZEA HMA 10% ZEA HOT 

AiR. WF — HRI RRM, =e 
a alma a a nd 
A) 4-20 REA FW= see heE je, A 4-20 RYAN =H Bie, 

“4 ERA)-EMIIE, = RENN KORTE, RI WARES HAR UU AAS EASE, AER 
Sirk, SESE A WEVA. AAVIBET.ML_E 106 hn Beh OEE UGE ACHE, FAB. HOS 
FHEWHIE, LILI S| HAYLE OR EIA, FIMO RTE, ARE 
HH FUNC A La 7S TE eB BE FB, 
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ARTE AEE BBS BY AY A TA 8 AF LR: 

1. B38 

—H-AY PRA, BEA SRIRAM, Wi bk ate yy ae Pe A a DNA AZh 
A oa i MK 

2. HSAMBER 

HE AS yA ATER, FRET A AL AI, BRR, BS A i 
Si 2g eS, ne WLP A a Se BN ee A Ie AI SB a ER 
WANKER RAT REA, MEA PRE 4% Wb, EAP aE 4% WF 

8. fs=8 

Hy 2 J ARG A AL, FE EF BORA, fl AS, 2 HS OL RP 

i ASAI REA T CRE, ARE AU AAT CRA T 7k, AK Re A AS 
AST. ML PUSS RAK Sie Bie, TOA i, RETR, eA Se DAS a 
Bl, HR SRE A a OTA gE A, Ze 2 

AG UL A HS A BY Es BE AL KE EY 5} oR Ct i es RENE A, fA HDL). 
B-H87E 8 EMRE EEE AL, fi LDL) aif 6-RE A C eR BE N 2E, f] VLDL) 
ASL BE ELAR 3}. FER UK AIS, o-fGTE A BUTE os - ERE 1 BL, A-Ase A BLTE B-ER 
HAE, ti SHEA WIE RRA, PLR OUR RPK, AKIN EA 
ASS ASS Tt AMS AAA, UL 4-18, 


K-13 AmRBEAHATERU SAR 


miss A 


| | a | 


24 


Bsa A 100~300 21 


al 6-is A 500~1000 20 


FL BR GURL 104~106 5 


ose A 


UAE ROU RAS A BA A He, A RL ES A Aes Bs AE 
RADA B-WREA FH , SS PE Ae Ba AE AOS a TA 
ZAR A AY SEAS, OBE LH USSR a AY BIC, BB i SU a A OH 
Bw RIA. 

4. #28 

Fa 2 A Woe A 8,3 2 BY ES, HP A eb AY eB SE, I A 
ia A Fa DR GE A A OK CB ath 20 3s ) AY, A A A, SE Ss AIS He A ER A OK 
AMN, SRRANMAESARREEA, CNREEWALREP RA, Wea 
A) ii 20 ae A NP 
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“Ril 
CHS 7 | ee |_-CHs 
V N Men I 
CH, Py \ x H,= CH; 


I 
COOH CH, CH; 
[OJ 
CH,COOH 
A421 meat maAnaw 


5. HEA 


HES AAR, MAES AR ARMIES, MBSA, FH 


BEA MARA, FATS GRR, 


0122-6 


Qe 


DHE KB hs 


B-T BRaN—RRS 


PRBEMAKANEAARUR, MASH AOA AMHRERAAEM, BEAM 
WMARA. BK. SH BAERS RNEPRARHREWED, ARTA 
EM PRM Bak’, MOARAWEWABK, REEARWRRME AIK, 

XB ALTE 1869 4F eT AK IR (F. Miescher) HLA, fs A ALBEE 
Sd 24) BS ee A, FA ER BD — AT RAAT RIS RS HR 
HE ye. 1872 4 WH A He Rn SE BST BE HF FH SE LY, Ws SF (Altmann) 
Ses Jt A AR IA EES: SED hy oy 2 2 PE Ht PRIS A BR, RE BBY TT 
TUNAWMAAKE CARB KOLAR, BRYN RHE S, BKEDETEM 
Ay ThA BA VR AY, 

AEPRMEREERRLERADEMR, AT RBKS RWI HR hohe 
FH Ey AE AR AHL ADL, MA AE UR AR RE RA, A AR A 
WER, Wasa ARRAN, RRR ey aE 
HE LAY, ARAL TAU PS, Se A eA, Td PR 
BBM, FELBABRRDNBREAKRBMAM RAB, (SREB, DRE 
Hii, ROAD EERE Y, AHERN A SANRRBNUNER, BEER 
ER BKLAARERANKKK, SARRMRRRM, i RNA, SARAH 
KH MARERR, ix DNA, XWAAREEMAN NRE SE ARMS, UR 
HAMA, | 

DNA 22327676 F Ms, Ee RAE ERS, (A PE, RK 
DNA, mt 4eik DNA AiR DNA, HZ SAHIR Lte A eatAY DNA, RNA 3:32 7¢ 4 Fa 
ANA RRM LI, AAR AEE, ARR, RNA UR RBRSS 
SPER CL, Ray AAA eka RNA 77E, CHEER, BH 
A BE (WEA A) RF DNA YER, WKAR T2, TS, 6 X174 4S, > BB HK 
MS2, Qé SJR RNA WiRk, HWM AMAH RNA SE, WOLKE, 
IRAE MBE Ak BEE, OKIE ES, (AA 60 4E RRL T B+ DNA WI 
BD 76 STEM PR BELLIK, WARM RMT AAEM DNA RE, UKEMI, BA 
0-H S, BR DNA HE, HMB, AMIR DNA WHMS MAB MSR WI 
BE WRWGBESE, AHI RNA yp ee Wy MRE AS BOK BS RE (BV) JLRS HE) TER 
ENG RARMES, BF 1971 FARR MRABER SEA RNA Athy, 
VERMA KE, BRP DOL RNA, WASH RARE, AMAR 
28 ij FES. 
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PARR HS AE sagt. We TUN eRNBEEVARE, AM EM OBE 
Re, KRRRRK-YRw, And 0 Se aA MRA HARA MSO, BATIK 
WO Yn SHES IE AA BE TWF 

1944 4FIR HH Fl] (Avery) FARMS WihR OR ANAT DNA, HYiEH] DNA 
FE IAG YY J. SIAR LER Es Sb TET is 7 — Fe EB SEHK, BET BOGS A A, fa 'S 
Fl, PPA BESSA A BOGE Ha; WT HAR CHR Pa HY RA BE SEII, TB He TERE BY AS 
This He, fee RAY, ERASE, REMI R AAC HR RE TR TY — BREA 
Hk — We tal 46g BE Cini PK UDPG) i Dk — Ra 2d PREPAY A, ATT RD TT TG ZS BESET 
AY A a 

4 IRIE AE MZ IARC S BH WER IR PO Baa hey, IA 
BRA SERRA R WERE, FRE ORI ASR RA al OA SER A S 
fa, 0 BAA Se ERK) WR A PK, PEAR AKR, KHMRBA 
FEA, HS BRL WRRARILAT. Wea LAAT RERRER, KAY 
RERES BARE EAR, WM DNA, SCV. FPALSeK— PERE wR 
DNA, Sima TRRBNAEW IRE, 3S BE— AEE A ae BE, ABC 
PEMA TERS A, WTA PARE TCA, MRM HSUEH] DNA Fee TAS TER HA RK 
KR, RHE Wy Liat DNA 422) F—1h, 

1952 4F 52 Fel iz (A. Hershay) Fil 938 (M. Chase) Fle] ire rics Ht FE T2 va OR 
VE, WEB] T2 mA DNA Hae mia fa, T2 fh DNA HRA RMS sets 
Ri. SERRA aa, ZR AA KE til A, EM RATT RA. RRA 
T2 18 fa BY EE A IRE DNA Wer Head a A OP A PS RIFE TZ, 4h RFR 
DNA HP tidy ASb see BS pid hy T2 AK, Aa icy T2 HH 
BAKA, ARMA BAAK EIR, DOTA, RRB OP RET BP 
BKB RN OS HET LBM, ULRY T2 Ra RA DNACGS ?P) SEA RIAAY, Sb 
Fee AC OS) AEDES TEL, FEDS TB) A ARE TT T2(P) A, EL tel SE 
HVE T2 3k, sc Beers Wa hk iy) T2 BA Ae T2 — RASA. We T2 eRe 
we, RA DNA LEAN WR, RABY DNAMAAEAR, Ware 
Ries RNA WH Wins P, 12 (a BI BK RNA, 

BM RAE RE TSS. AEP RAT RY A, AAT A PB a 1 A 
AMA TRAE, BEER, AGHA BE, WET RRM EAM, 
ARBRE DY Bp HSE AY He Pi Pe EIB, AE 11:13:11, RH TUARRE HOHE RS 
BEES BOE Yet Be YP PB BB, 1953 AE EE AE Ale Fe ES BT A PE a ER 
Hi DNA SUG ie 5 14 EK Se RE, DE RAE ek 12 A SD A HEE TB 
PUR, BEEN Tt FE ee Ed Ti eA A, MTR TO ARS a Ey 
TREN E,W vi—b AE Ta ee EU BBA GEER BE 
FA BN A EF PB ARF WP; FP awa DNA BAYA PRS 22 i ee fe A PE; 
48 fa AU a Se AT Ze ES EK, BAR EB FES 
Mea aS PR, BR EAT AAR, BRE ARTA EAI, AA 
FEY Be A oi BS AT RAE EK, «AK RAYE EE E— GE AG WR BY BT 
e124 » 


$y) ERR RA EA BRAT IS TRAE, HERR REY 
HORI, 1 AA RTT TB ES TE, 

PRAY EHDA RE AIS, EH AE ERM EB AAS —, Et ee es 
SeAQAR RIE} EA, TAN ERR A AE ALIA, ER RRS AIG. SHAG. 
SAMA SPSL G ERA R EMIS EM, VEIL eH OLR BTS ——GE 
TLR”, MIZE PPG A LBA DNA, HATALAEH ARORA, RE 
PLE NOEE I BER ALL Ba YF BEA A EE, 


Sh BBNLSANBERSaY 
BRNE ARREARS RY, CHAM REM, 2 EAE BL 


FATRARRA MRK, KHKENHS 
PEAR, TEAR Ey BE A ee HY BD 
ERALKR, BAR ER (DNA) AK HH 


PRCRNA), EAH SEAS 1b 25 19 FT A 8-1 ew, ‘5 


“4A hAY R=H, R’=CH;h}4H DNA, R=OH, HO- fo 6 
R'=H AWA RNA, 
RNGLnG peatacs Cees Sone 3 me 
ZEB. BERU RB. BIE ORS. Ti 
Sy AIREY ABS WV) ta Mae 
wo TY 
—, RRR FE boca WE 
(1) DNA, RNA 49888 (EN FS ke, 
2) PL LAME = Aas}, DNA “HAY Se gary 
D-2-i BGR, RNA 4H HEE D-H; DNA 7 yy nf 
HALE MRI (FES Ade Hm), Bw ba es An 
(Gua), fmm (Cyt) Aa RRMEBE (Thy), RNA OCH, -O 
HU BIEIE Ade, Gua, Cyt AURME (Ura), Ry 
it, DNA #i RNA # 44% ae 3} E BY OBI EF oR R 
DNA "1&4 D-2-i AK HE A Thy, if RNA & rere Vi 1e 
#i DK BEA Ura, #% 5-1 DNA #1 RNA 4 OCH, -O. NWA 
KUED. tee 
(2) 4RBBEAASE ORM, FIBER ge 
avata railed S 4 
(RRS BAT RAD FRR) HO SBE RY 5-1 DNA, RNA W48H9 
BE. LALBER, —R hott Pea DNA RNA 
BL, BY BE— 2 7k FRE AR ret ot eee ene 


FERIA TEE, RNA BY yi fie OVS BE SAS TE KR, FAAS AT WO DNA 7k 
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ERATE MEN RARER, A-RRTRB ASAT NRE AK). 
BER All FE — Pr DAE tA AM 

BERET USAR, BH AE, | a RAD 
FY ERS SR ERS KA PK. 


%5-| DNA # RNA ZAKE@HFO 


=) KARE ah LEE 


1. we 

H-KEAWRHKAY, LYRA, SRE, BRP REA, BAM 
me We A AT AE 

(1) @% HWS py #m, ARITA THAM, DNA, RNA Fie OLA RE 
te MASP, BUERE, PROEME AARNE, “ET ARE FEMME 2 Hh ee BERR 
a! hy alg OS geal a SE AISP NORE Be SE 1965 42 TF ht 
FAR St— 4a So 


(e 2 
oe yy se i pees ni -CH, 


LE | 
He Ae” Ay Ad 


mew hear RRR ea aE 
(2-RA-4- ME) «= (2, 4 ENE) (5-FA rez) 


REAREREZ HEME DS, ERE TAEASIE MD, iat 
NH, NH, : 


4 ZX CH;CH HN CH 
oo i iT A Ay 


re eg | a 


5 FA 2 fae mE 5-2 AE fh BEE 
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FZ, tn) Ha RA DNA Hh ab i OSE meme; iT T6, T2, T4 wtp kn) DNA 
Hey O— PBFA BE Ha ie ET AE; PIS RNA +B eS SLR ES 
Jur A BSE AY a te SRR, PEPE AT Ae AES BEET Be 
RAN, AXA SHEE, CEA WAN A EU EE, RIT RRA 
HP AU Be a5 AI RE i AY, PA a mv HY SS BK 
9 


} 
, 
Hd \ 
MAsK (2, 4 — eee) FaRESN (2, 4- FEES) 


(2) # JAS pu 2m,DNA A RNA PERV RR GEY ARRAY ASE, 
EVAR ERS AY 2 fray 6 fF Pea SE AE CITT BY 


A ra i 


= ios 4 
H San! 
ee Ps | os 
a aail Le ose a as | 
mens PRS SE 
(6-2) (2-S 2-6-1) 


VOObERE Sik RMS PPE iO, DN RNA pay N°-FASE REM, 7-FA 
me, : 
HN—CH; Sie! 


oO > 
me ie toch 
i a? i N j Cc 3 
bor iy \ un’ Yo—H 
Tieay ‘ie cae: 1 gee her 
4 HO. C/ HN-C. Cont 
A N~ N | W 
Nee HOS | THESES 


EAA Bs ih A, MRI, AM ARIAS, HHS 
i, — SAL Ww MU EY 


; fe) ¥y 9 0 
1a it” . € CH 
—N HN Ny HN aT \ € 
1 TeSys Te Ae 
y AN IN/ SNe meh. 
f CH, 
KRRK REMY RR OD YER 


Fi HP FI MS AT We BB FC DP, A, TC ABZE 200~300°C, ZEA LEAP 
Yer fit EAB), TEAK PRES ELAN, — AR STS TB PR i BP 
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2. KE 
RNA +14] B-D-145%, DNA 43 B-D-2-fhi AHF 
H H 


HC- HOH,C O OH HOH,C 

Bhai, oN ca sag: 
HC-OH RS HC-OH CHS 
HC-OH oy HC-OH H ‘C—Y 4 
CH.OH a ou CH,OH OH H 
D-H B-D-7243 D-2-fit Ai B-D-2-it, FANE 
(Bx) (RRM SY) (Bex) (BRM st) 


FER RNA he A> EH B-D-2-O-FASE AE, HEB 2 or REE BY ae AE AT 
BES. RIB FE Ps OB Ba TA PR 2 Ba ad, AT 8 eB 
Ft AY, 

3. tw 

DNA Al RNA MSA ERNRR, S—-TPREREA-TRERT. BRET =O. 
EA= RR, PKi=1.97, pK,=6.82, pK3=12.44, 4 OVE DR a, PRESS 
ci 

4. hE 

Ha Wie A Ae GUAR) ik, RNA PRRPMRREE ROBY), DNA 
PRE RARE RAKE). SIE, BH RAR WB 1 RT 
FG ME DE AS SL fi Fk Pe a eT SE AP), SIR ASS 9 1 RU ABE 
FI RIM RAR). EAE OTE RT ABE AB, [ 

MRNA KHRPERARECAE RHEE). SRO RASH). WEA E 
CQ) . REET RAT), ATARI ALG. CLUBS Sem. EINK 
iF: 


, NH 
aks T 9 S ae 
fi et n7 ‘cH 
NN 
sh Ne < l | N’ I, 
ae : y : 
HOH,C ~° HOH,c ~° HOH 0 
OH OH OH OH H OH 

FRRECBHA SEbKEG Ree RE U He Stee C 

(9-p-D-# 4 REM) (9-p-D-Keigs 3 EW) (1-6-D-B RR) (1-6-D-BeheRamem) 


J. DNA 2) HABE EZ ARE RABH RARE). SEO ARE (ak 
FP FE A SP) EL Re Fh AK EE BC He SA HO Hm Mae HF OR IP), 2 
dA. dG, dC, dT HEBER, 
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KF RRR RAH CHHEBARS, HERAT RRB, BRAOBAENMAM 
RRWASWERAW RE, FERRER AAKSE RR, BR HHANE mie, CRB 
Cina, CBRWE 70 SRE, REM EKREGEN, FEALE RH, AS RAR RRA 
Re. EBRAWE LPR. CRAK. PRRVRHAR SHE. 

Ha Ea DE AO (SRA RE EE RE FO 2-O- Ft Be AY 2/-O- RB 
RHE rmReES BBEEBARK LEXAR HD URRERRNAE HERE. 

(EtePTOBEAS, MH ALG. CL U tA, UE BENE BUR RE Se 
MSH SAM, MREA)SRMS RRM, LERALARARKEMS, APHAMRKBRA, Mi mtA 
4p LRH, MIG RAN, NCIS, SU ARAKRE, DREHER ASASERA UM 
HA LAA, 5, CARA DRL ATR RREA VAR. BEA SADARHRKRS ASH m 
Ran, Bn m‘Cm FH N*, 2’-O-— Ae ae. 

{Ei RAAB PEF IS RNA tH, HZEtRNA AF LDARAME. PH RNA th Qe 2’- 
O-FEREURDBRALEES. BRA mMRNAREZADR WAS, BHAA TAMA 
m'G(5')ppp(N'-FESBHaRR), OORREBRELEE F WE. . 

LBA BRE b, LH 5-A-D KH Rene, CNB Se SO a 
HIE, PR O—O WT RLM NCR PRERE, 7B BK 
i, Evesig RNA HE BRA, WK 4%., 

BERBERA, BARE, HAT AOUAAL, MERE EK 
of FY) PA Ae EB Rk. ERS N—C HP EM MRE, TD 
URABE, PRK. TSP KROL, A 
PAE REE Ok SR, DS EEE LE EA OK A 

5. BK 

PERE SRA STO, URE, BORSA 
PARK RRERRETR, BAC AR 
PE RRBARER. REE RAE 

FA WE BRB IE 7k he RNA 79-25) 9 OO BRAT A BN AR RR (fap OP Deve) 
RAR, WS AMP 2m). SEORAR (SAM, GMP), Homme RAT RR (He HF mM, 
CMP), FRrebE RETR CRF, UMP), DNA Ji Rite 7k He AY DO BP BRP 
AR RRR (APB RR, FES dAMP 2275), SIRO RR (BAS FR, 
AGMP) , RLIGME RAR CBA ERRR, ICMP) | jy RR me RE BE ER BAO RAE AR, 
aTMP), Fitiy RNA & 5'—-B5 Re — BAB 7k AR AY OO RY HS. 


NH, fe) 
I i 
n7 —N HN C—NA 
S| I yee || Aa 
SK HN’ NW/ 
7 fo) 
Ta ae ® HO-P-OCH 
ANG WAL OF NS coer 
OH OH OH OH 


oR GR (5‘- AMP) SHR (5'-GMP) 
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c 
HO-P-OCH, je) 
CH 
HNG Was 
OH OH 


5'-RG& (5'-UMP) 5'-fid tM (5'-CMP) 


EER BRE RE ETE IN A OO MRT EA O'R 
RNA WHE 2, 3, Oo ERAT BE, eA SRS Ue, BRS 
MATH PREG. GI RNA MRAM, BARRA EHS Oo MKT LAA A ORR 
HR OH AMP 4m), GREER YF 8M IMKRS EM, 2H A 3'-AMP & 
2'-AMP, BT DNA PHRMA, HTS 2 iKRTLRARE, ASR RA AVR 
Aa 3-h U-AGER. 


O'-pe are: (2!-AMP) 34g (3 AMP) 


BRERA LAAT Hea BROARM REM, BRK, PROG 
3£) 


B B B 
| 3 
| P 
' 5! 
2! PR 3 SER 


SN HARB AERRETE YD 


EEWIEA, RARRSEARRERAMM I}, RA-LRARA HEF Ale 
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Al, a BAER AE. 

BIRR ik — EGE A AMP 7m), AMP FH U—-TRR, BRR AH 
ER (RE) ARM RAK ER R=), DAA ADP Al ATP 7A, ADP 
H AMP 5-4 SRR AMM, ATP AMP 5—-)FTReERASTIO RM, Ele 4 F 
Wo F: 


NH, mn 
! 
oN 
if [ cu an 
HQ CN | I H 
\y wis im 
0 Oo 
HO-P~O-POC fe) ro-t. gt vol -OCH, -O 
OH OHA hy H OH OH 
OH OH HOH 
MOSHE (ADP) RISE = BM (ATP) 


LKLAMPRRZ AM RRB SAREE, RUE, A ~ ER, BROT 
EGE 2 HERE 12000 -§, BA MANES AAA ESD IR, 

ATP, ADP #£4k 7-9 4)4i 7B, FEMI PRE RE, — RH 2~10 MRO F/R 
3%, FESR AN Sa ee EE, ZENE PR AB ATP yk > ADP, AMP, 

ATP ZEYRAREWES EES, LWUOAVARPREREATEES, Ad 
Keen AAA BHE FRED AARDPHERSANBMERAL BESRR 
WARES. AEM APT AAR SER, MARR ATP, BERS 
Bt, ATP 4F EAN RMARB AK, KOREA LOEB BAK, REWIEA, 7es 
REREAD ARS SS A RIV, SAE FERRY, 3 an 32 TOOL FR 
BCA EDL AUC Se ALR on Ee eS RS, 

ARAB T # ATP, ADP 5}, 3Hfuty 5’-GMP, CMP, UMP ih lal A] Lat BER 
ATE AE — PER A = BER, i GDP, ODP, UDP f#GTP, OTP, UTP, ETABLIRE RD RAS 
eH. (ALPE, 5! ABE — BERR th BTW BE — 3 ERR LE TE ES ER, 
ij dADP, dGDP, dCDP,, dTDP #1 dATP, dGTP, dCTP, dTTP, 

A MKASA-HE SRA MAE, RRR ESM eR MRR 

*-PERRRE ZEABER RSREY_EPRAS 


A GHB REY re 

_— SUEAEHAR PTL YAREREL, CEA YD SD A AEE AER voy 
PAT, HOPS, 5 SPARDRT AR (8TH R— BE cAMP) BF ad qa 
FBS. CLT R LORS REM 8, 5 BURT BO Ww 
SLT, FOP 8 CARRERE IRE BE, AAR FLERE ER bg 
BU9FR/RAF. EARNED. ie S 


iE #6 AP CAMP SM, EL RR riper 
fil Mg** EAT. Fl ete ai ATP Bi —Sh-F Fe ERR iid Hh AG 


BY cAMP, tA CAMP REEF iS. BRA cAMP ZH eA A STEINER EG 
Mek ER S'-AMP, BCAA PY cAMP Fy ie BE Se BI AP He thal, Ce 
CAMP Ab A 7K PRE BE, ATH EAA CAMP SER — FE RES 


“ATP BRE REMC cAMP ie Re RBS 


+ FRR 

CAMP (RBA, TIN, FED AAT, RS Ey Bs Oe AL hy BY A 
AA PaA, SRK, WADARS, SA cAMPO.2~1.5 GRAS, LH 
ATP Ay 1/10, 000~ 1/1000, 

i A AUST A CAMP, FEA PRAISE AR, ABMS EA RTD, A 
Ds HY PE A ah eat CAMP ETH, ERAT Aa WE; SRS TE te 
BY Sz Wr ey ais PD, A “is A PD A — TE; Fb, WEA 
RAS BAS AAS Hil (E. UAE RRR, COMP HAA PEA. 


5’/-AMP 


40 BBeKHAG 
PRELDESFEAD, CWEAMUEGER, KOLB BM RRR G4 Hh, 


(oH (fi DNA, RNA MEKD TELA, SHPO RAE RDB) 70 
O77" 0H 4, SALE, ARERR ETE TES, Be 
CuO. ge | PRMMRS, ENRAR-H, A-EMLEROMS 

H H H : 

OOH —, BEDTPERFRZAHAEAA 
O=P-OH 
df DNA, RNA REMMSREMEL RRM H+ BR 

HON BE ETRE RNERK, BREDRWSRERE, SE, BA 
INL) PZB’) kn, PRIM STR 


© OH FEE 8! (iA S2AE BE ACHLIE, Flt 5 ABR OL: 8 fic 
O=F-0H FERURALE, Mbt RPE, MAR A—TS RBI. 2 
oO, my  RNASTP-BHET RRA S OER OAH, BPR 
Ky EHS, SBR AED, AONE 4 Beat ENO BS Hs BH 
MME. BSSRPO HM, BHM O' MB 8 Ww, HEA 


© OH 
raf C a U A 
CH, /O\_ BE 
H 4 y H 

oO OH s. * Ye “ 3’ |—OH 
O=P-OH 1 P P 


J 5 me 

48, AY FA coppApCpGpUpAayn BR pA-C-G-U-A #7, A, G, CLURRSMRRE, PR 
442 peg st Pat —"FER TA PIT RRR 3 (Lk, EA TAMAEREB 
© 132 6 


ho MER, WHER, BERET Pam, RABE Zia MA, Bi eACGUAn 
BY rpA-G-G:U+Aon KMo 

ESVERER MBE BAA WRT R, SRR PRE 0 PG BUS 
BIEN, WS BERRY OA, FS MARR MRIS, WAST 
Re 3’, 


=, BR wk 


CPRERMENURARRRHSRERN, BET RI MK, MITA 
Rigs MOYER BLE, UA ATT RET AE, STR AA, 

PBK E-PRERTEREERZANRABLEE, RAMA 
DHRESVER, APA BIGEM, TUAIAER, MTR. “vita WS 
5M, VdE b ALI EH) 3! 


1. EBERT NEALE ARE 

— UTE AR BH Bp, plaid RZ io — KiB, RADE 
, RSME A AEM. 

#y BONG HE APRA SE HB, ee , RAI, PRR IR ORB 
REARS, ERR BZ 

A SAW SE BE HEE IG, ESE PAAR, SORRY EOL, BR 
Pp GS A — BABS, TURE EE — RRS EE ERA, 

AT AMBRE RERNAEERAHN PRY REAM, ES RRM 
Bem TA 

FRET ALS LAB. 

BRR E RE (RNase A). BAA-ES—-EMAUM, HEEFT SeAMR 
Sb 3 ERA RARBE SHORT RZA MMR, MT e-em 
BR, KRUREZAURERE 2, KRIBHA, BAY eA 
SET RRR RARE, Wb, BOMBER Oo mbE, MSRM 
be (BR es ET BEN 3'-BERR IE 5 TARE O'SSIEZ MR 

ti Bik H+ATKERARMS RHR: & RNase A HEAR, 2) 6 4 3-H 
MRE. -tLRER, —-TF=ERERA-TERER, R= Mea RA CAA ir 
mA R, KRADRREROBER, 
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ApCpCpCpCpApGpGpGpUpU pUpApGpU Cp 
| RNase A 
ApCp+ApGpGpGpUp+ApGpUp+4Cp+2Up 


UG Wt FF BE HE, 100°C PF Ab FH 30 5} Hb SA 80% WAH, Heim ae Ay 65°C, 7E 
—TH AK PH GHAR EN, RI pHAT.7, FRRKAF RNA MN, MATER BI 
TR AY TFA. 

RNase Ty, Je KH SESE ED til AS BI, Al RNase A —##7E A AIZE RNA Biya oT 
HP ARS by a > et) TAL RNase T, FES — PERI, 3-4 FAR SHA ABA eZ I) BY PR 
PAS - SHRM A MA 3 - SERA, Mb eHe A RR 
EM ERBERSM BEAR O'—5e Z |B AY a. 

SA ite Be) 8 WP 4S BE Ee ER — ARR CV PDase): AEA YD UES, BEBE 7K A RNA th 8 7k 
ff DNA, 7**4E O'-TR, HORAK Oo RR, EWERFAEMNSEAR i 
3'— Fase nF ap, APM Oo -QRRS RABE REN AR, Bl O'R RNS — BRE 
##, ff RNA sk DNA 7k fe O'R OAR HE — A 3" ee 
TS BER, KZA TRB RAW Ee. MiG SFE OBER — Bae See 
#3 OER — Ra AS PE AL, th DNA Je RNA KRM 5 KAR, RAMESH, ER 
(EFA PAE ERY 3’ TE O'R, SERN O Si RR, 3° Big 
AAR fe AS. URS TE AR Sak pH Ay 5~6, ASHI KARTE. HP Re ER — 
SUR, AE ETS FS Se Be OK hl O'R, FF IZA FR 

RAR — AGM (SPDase): tJ Sb UIA, (HILAR EM RNA at DNA $ERy O'—F8 5 FF IG 
TERA, EP MLDIIE 3B IR AS — RE, RK 3 - BER, 4S BPR EE 3! 
AR Di ir 775 AR AB RT, HE CE FA ER 

ELA ARH EFDA 5-2 2m, —AGAR 
RAR. —TAPR. —TRARA-—TSEER, FH 


BR ARREVEFA RY, 762, 4, 6 MS MHA; ROEM 

RRR EAB RY, D4E 3, 5, 79 fi; He RNase Ty 

AL5-2 SLAP RU TEA FAI ZE 9 f7 FF; 5'- ARAB E 1 IF; 3’ AE 
(ARTE DIF) 10 WF, 

VE AE EE a PALA DNA PRE DS, EBS DNA AREA ME AF 
Lae LEN BAT AM, KLABRARES—H, ARR O SR DNA FER 
AY FR AE A AB eB BE, BE DNA WL EEPHAR HRA”, TORE, SbUR DNA BERR RE— +b HK 
DNase 7K ff, ATi PR iS SbURHE DNA AER KAR i, Ak EAA PAR 
HK DNA KM —-ARAtMY, WHRRBRP ER. BRUKER ee PKK 
WOKS, PIM KA ee Ryl3 epee HY Eco RI, Eco RU, FF ih it ee ea AY Hind II, 
ENHne-ERAA AHEAD TOR E—H TA. 

2. Dark fF 

EP AEE, RNA (RASA El 2-H RA 3'-BR, LBaHB, RNA 4 
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FE Yr Fy PR TK RE, 4K RNase A fF 
AMES RT MEU; RRR S 


FPA RZ al 3'—8' RE, KG UPR MEE 2 -BER, MAATARM 
PUA RNA 2733) 2-BP RM? RET BETS REA TR: BM 
KEI RTH PRY 2', 3'- SRI (RA >P Hm, M2’, 3-H ORR RA 
A>P RA), CHMIERH TBAB i EH KE, BEATA D) 2’ A 3-5-3). 
is FB Fi Bak fe RE, KOH (at NaOH) RE RR AER AS li se MLW 
KOH (st NaOH) #£ 80°C F fe 1 tah Re se RNA KR RBBR, FA O.3N KOH 
(NaOB) 7€ 37°C F fe A 16 at LARA 0.1. KOH (NaOH) 4 100°C F 7 20 4} 4h tL af 
BY ME RNA 7A BAAR. 


4 
CH, Br 
HOCH, OY 
HN IY 4 
HN? H 
Oo OH 
o=—o1 2.2 
SS a ESS "hea 
CHO. g, HOCH; HOCH, 4 
HN YW HNE H HANG HA 
O OH OQ OH H O 
o=/—on bow, bO.H, 
EB 2!-BFER 
CH, B, 
4 H H H 
9 OH 


A5-3 RNA tik 
ERR RNA PAH, EAM RAE, DNA BURAR EE, (LIER SBE ARR 
STR, REA DNA HRA MLRABE, MARR RWAO TAR, bE 
il DNA MRNA SHR, WARP RMIBEHH, &DNA MRNA MIRAE LB 
iA T (EER S, RNA rk feat 2! 3’ MBAR, DNA REE ERT 
DNA #2h, #3 RLS, KA RNA WMP BIAS LIS, DNA WYLIE PK, OH 
Wi DNA MIRNA MABE, RAREDNA MRNA WAR, 4H EM RNA HRD HR 
3'- TRE RR. 
3. Bokfe 
BIER EE, DNA, RNA ARBRE, OBB KPH. HN HCl # 100°C Fin 
dh Lit, RABE RNA KREMER ERMIEAY, FA 12N BAB 100°C F 
Abe 1 NATAL DNA RNA S24 KR AS AMM, MEMESEIE ARTZ}, LAM OR 
READ, ERI. ZARA REE, DNA, RNA SSB. 


=, BRN -BRWRLFRDE 


RRN-RAWRRBRAT PEER HAY. WHCHAARN AW URE 
01356 


ike SREY MMB: BARRE SERREDMARTMARAWEBYS HERE 
KR WYRATLAFBPHBRAR, PEVSBELRRECRA THREE 
Eo ee Ray ERABAH, 

PRO-REDRRFARELSARKR. BRE RNAGQLS tRNA)HST EE), BR 
RAY Aaw Bf 1965 = Holley $\BAMET-HVBSPRRH AAR tRNA H—-R 
25% (WL 5-10) We, tRNA BHMHRHRER, ARCA—AILT#HIRNA, AeA 
WH BNA, SHE BAR RNA UR—2e RNA HRA BIR. 1976 PRR 
(Fiers) A MSEm SKATE MS2 WY RNA 4} Fah 8569 4A RAY EN tl 
MAB PRM EWRKAW, ABBA RA RAH ARSREAW RNA OFA — 
Ry Gets (MS2 RNA —RAGEMS TLE). XP RNA DTSA=ATHYAEA, BARA 
221A) Spee BEA Sl A, JA 8! Bie BB! a WT UR ARS ZA A Ea, GN 5-4 BAS 


AZAR REE SER RNAUHBEA 
WA. LLLLLLLLEL 


AL De 
EER] 329 1179 
% ae Tih, ; 
Al54 MS2RNA 4 FH—-BeH 


fA EGEA MEA 129 +E ROTM, 3 FORA 174 EERE, € 
= RAZA AItSRREE AREA REMMI HARA. LBL MS2A B 
ABARAT, 25 M82 A SAS PR RAT MEA (ELT EB), 

DNAS FRE, MABE RKAS, WAM ER RRB, (LRT 
BRT SERIE DNA BS, HAH T le DNA BT BIPTIA RR MATT, 
(2 DNA RARER, 1977 EHS (Sanger) ATER T th 5375 HAE 
A RUNNER HE p X174 WAGE DNA SAAR ERIM 1978 4H I 
WL SEM T MILB SV40 DNA 4} FA SAR SAY, Fee 5224 (BY 5226) HRT BA Mo 

AMEGESA DNA —3 24 ty bkiH A, | 

AI — RSE iB Ts WA BL, EP BLE TT FRB 

2 yy BAM RNA — BA KBE Si, RNA STEIN eS — te we Ca 

RNase A, RNase Ts) KAM HA SEAT BB BX, TREAT RMA, 
MAMTA HATE BMS, BS, We SERA RY EA Ee IY 
4, RNA SSRN -HS-EERS, RRM EERE, DB EH 
PERARATAS, KRBE, RRERREGH EAT EMRE RUE, Baw 
ELT RNA HRERHAME. WM EAA BENE, SIA RNase A Ai 
BNaso Ts SKM, GE RAR ARPA, eR, 

RNase A 7K f# 722i] U, 0, G, AGAC 

RNase T, 7k #72) UCAG #7 ACG 
SESE AT Re BE REG P SIM Ig UCAGACG, 

AT RAB LER RGA EWEN, LARK RARER, WER RA 
XL. REBATE AL WET Ge A Ur WRB ROBE, WRAL RNase T, By Mie 
Q, WCHL TH EECA Urs, Bi Ge —4E 3 HE, WK PLR PRE 
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RNase A AY MER, WIR BRAS 3’ de EER, EARTH GeUp, FET 
BRBULWRBRER, SOME RNase T, WE RNasoA WMRY, MAREE NH 
3 Sante SIE ee, Aa BAA] VPDase Abe, HAE O MR, MATH EHBwR 
BEAU IUR, Re RA AE EE EA 8! Sg, FR HE RNase T, 
Rene, 2 AsG, WWE a] Ree ApApApGe, A2HMA AUG, RAH FAT AE CBD 
ApApUpGp, UpApApGp Fl ApUpArGp). W464 VPDase Wbvl, mH 5! tay UL. WEED 
Yj UpArApGp; m5! tay A, Weta PAT RE TE, BD ApApUpGp ak ApUpArGe, pert Hy Fi 
RNase A Wht, YP NIA PTR, WEA ApUpArGe, Iny= YH Gr M—-+= 
HB, WARP PRD ApApUrGp, BRAN MER, His A eS) OA RA, 


v9, DNA #4 2: 


1. DNA HH TE OFRKREREMRAHSE 

DNA PY 4} ARAB, RAE 10°~ 10° i AC, ARS RY DNA 4} SERIA, to 
4, Ras BEA) DNA S3F- Hk Ay 8 x 10° GARI, 4.6 x 10° BENS GALE A bp AF-S AD) A 
Bi (RUPE BA, AEKTSD-E Uk 660 A), KEI 16x10 AH 1.6um), MwA 
i fa fH BAIL RE DNA 4}-F y 2.3x 10° RH, 2 3.4x10° REM, SRK Ew 
1.2x10°A(M41.2mm), CHAAR AME, SFA DNADTERK, Bi 
ti, RWB afk DNA 3}-F Hy 4.3x 10", 4 6.2% 10" ER, KEW 210m, 

BBM DNA WEE, AD ROE LEE ET PAR EMR, Mk 
MERA $0 174 EER AE, HEA MAREE RAMA A, Hoth 
Jue RUA S13, M13, fd ABATE. 

DNA SFR SEU AIG AG, WU HR LS SE CE PK 6 X ITA, 
M13, G4, fd), Sesto Wee (MSE). SHRM, KM RAKU RAR 
Hd ROT RK HY DNA 4} FARE RR, POA DNA BAe, A 
someeeH) DNA WLC MAG HAE, iA WERK DNA ZEEE, ZEAE aK 
Py 25 RSI, | | 

SP AAEM A DNA WY Bk, ALAN A AZ Pa DNA WO 3 Bl Ga 
Ke, (A — Web fal A A EK DNA RM a, A BI 
rh DNA & ay ah i BE DNA iB, BORA, K 5-2 Bayt 
Je. 00 on By SM DNA AY Art, 

#542 Geer DNA 28 


RE SE TEMS EES eH aan SA ET OT STI pa wegen Spe en ee 


baal aR DNA fi (pg/2H i) 
fF ak | 2.6 
je GE | 2.6 
EAM = 2.6 
it 2.5 
i 2.61 
Rie 1.3 
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A li) 9) FZ Da A ABH DNA Fe RAR SNARK, — i DNA HEE SE WY RARE ATA 
MRA, MORRNEW, HE RRRAK, BRARS HIE WR——DNA, \#5-3 
Fal, Ae YE ASE A S, ES Ha? DNA Be Oe, Se FL a? DNA ek 
3S He A Pal tes EEE AB 


R5-3 —LEQARAREH DNA 2B 


DNA Bea A | DNA BABE 

MR | po smnascnes) | CAI) zm | Coemmsma) | CBI) 

wit iE A 0.00008 0.05 5 Bh Sy AE 1,400 

be Ef T, 0.00024 ° 0.17 Ag E 2,400 
KBE 0.0047 4 3,300 

1 RE 0.07 5,000 

= |O 0.1 5,500 
EG OkEMT) 0.33 5, 600 
HLTH LMT) 0.9 2,300 


KAY 1.2 


2. DNA Hm BA AOE FE F tk Bil 

1950 4E UK, A AFAR AE TIE HE ay DNA BERET TAHT, AHL DNA 
FA) Hint 2 RA — EE RE eA 

) KAA AWA DNA aise A ie RAS, 1K Bl — APE AS el ae Be A 2 A 
BY DNA Fey i 3 2H AE AS FHA), 

(2) ARPT HELA IADR URE DNA BSE) TAR eA, SPE eH) BE eat FG Bi BB 
A ERLE, Ade 0-4 He DNL Ee, ARIES AT Hn EY oe Od He A, BD 
Ade+Thy(% A=+T); Sibi FMR ME 5o4d FB HUE, BN Gua+Cyt (RG=+C), Alt 
A+G=T+C, PRG H BAST REN BR, A+C=T+G, HERAEHRMERRS T 
SMEAR BR, RAT IME, HF DNA WRIT EE 


BF PXIT4DNA PHY ARREARS RM RAE SRT, KREAA 


bdX1T4DNA 24H, 
K5-4 AMAR DNA REAR 
(BE BARI EA) (AF %) 
; Gua 
DNA X& i CytrmiGyt 
+ fg fe 0.96 
ABB oa 1.00 
ca sic 1.00 
BE #: 1.09 
Ab eee Ts 1.00 
BR BF AO) 0.99 
Mtb ¢X174 
oe iF 1.00 


XX EF 0.98 
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LYE DNA of 5 BOBRIEAY AHL, ALG ES} AS, ARTI ORE wT IDR ee BE BY 8 
AT” Heh; 219, WR ALE BE ZS HE J “G-C” BL, 438 DNA J “AT” UH, 

ERB DNA BRAESES} EG BBL AT Sa, 24 aT APRN ET He, RT 
GHA = AMA He, DNA. RY BSE SL G+) % seaem. lal — Be HR 
BAAS CLOHAREHEN, MRAEMZ MURA, G+C eitnty DNA 
FEC, He Ek, AP BE A 

8. DNA By RMRhEe i 

HAE DIVA-Hhath 28 SREY XARA NS) OF EL Be RAE TR ASF Le ALLA, 1958 pap A A 
se ERE T DNA HO SURE E DE, BT DNA oH, ERVSEAJE, DNA SF 
Jk — 7A HERDED (ULE 8-5), TIARAS RAE RAE INL LAT (BAe eh 8' 98, 
Sei B93) FWA A, EA RE, eS A — ee 10 xt 
BAP IR, BREN 34 A, XDA BAT AREY ARE AL, WEAR RE Ae BE 
Qi, TG BAH Ae HEH Py BC, 5-6), SX AR SE A RE Bee ie, MTT 
SOLE FSS 28s 4 RA HIER TE — SUA, A yy REL 
dat IKE MR Ade: Thy xt (BUA AT hd aR), eh SWE 5 LMR DL AE Gua: Oyt xt 
GO 27%) (HN 5-7), EI — Ze fe A RIES 5 53 — Ae OR RE, AE 
mee 5h — ee AAS HL SBE 

HP RE EMAL 2 DORNER, BEE Ade xt Thy, Oyt xt Gua 3x 
A VR, FH — Aa GE AAR TE AN, SA — ee RA A HE OE BE AT LD we IB 
— Ae ef ROU, INCA, i SE ee aA RE A, CR RD) (10 AM A BY 

BEENTOMATDEE, LMA ERNKM, CDNA SEP ARE Ew 
BLATANT BIRO 05 4, TT SE 
DNA. LS He 2 15) 25 AO ATE LA BU A EB FE 
Hi. 


Alo-5 DNA xR Ea 
(IR Ae AN ERE, BRR He 
EPA PENI IRGEM) Aj5-6 DNA HS Re REN — Manes 
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é 
é < \bresad 
A \ 7s eo ES 0 6 
ph few | tie 4 es “ae 
\ ~~H ve H—~¢ 2.9938 iy C oii 
mos hye PGES iy 
HHH sheila 7 Np out Ne C——N 
\ Noe 94 PO 7 “ \ \ / \ 
ow wef Z a. pa ( Ines ae ia ‘ 
bs & — VV bt J 
10.854 -—————————10.854 


Al O-7 Fi FEED AN (hee Ave) 


1953 ADI, AAR AV BET AR a ee DNA 21D, AHA RO RA 
Lai eae. EL AUS DNA SHa, ABER ALBIS Ha, 3 1969 4, HE 
BAH ULE BR API 
AP ACHYTEIEUI, HE DNA IRIE FER EAE BAEK OIE AD ZA 

PUNE RE ELAN, RARER EL ARE WOT, POSE 
AAC HEIN, SCAT SE DE EEO RAEN EBT OP AOR EIN, ELAR DAY ZB Ae A 
URS] Rae aL AE, Mr Ae 

ft DNA SUURNEREIA EBL, AI LUGE DNA Lem PERUSE A BORA, DP 

wo HS OR PY” lS VHP a Be Hi PP 
Bits FR. HF DNA REED, Hee ie 
4 PK, SSNPS, FEE DNA HUA EIT, RAP AS 
“A HISAR, Be AWE TG wt C AREAL, Sa He eA 
| | AUBSURCERR, 2 DNA RAROME ET, SEAR RSR 
RUE MARE, AP DNA HF A Oe — FF 
hy DNA 4-F(A15-8), Rea, PTR DNA 
Sy Pana A AAG SB ENE a, SET 
, FREER BIA, PHT ASF ROE. | PEA 
lc...¢| SHER, TAMIR T RIE, HZ eS i, 
i Cc 
i 


ae 


eer Tena, ze a : 
ie 1 en 
' t ae 
Qik ae 


CL FA Ia (2 Be Se ESE TL A 
EMBO MAEE, BUA EM a — ih = B 
| bE, RASTA RI REE, ED 
5-8 DNA dyseyeg  -BEAGAWWEAN TAR. Hil, Diya a Fe al A TAY DNA 
AMEE LA PE ERG, WE Ce eA eee a, 53 ob Ey Ok 
DNA RO MHOT es | «=6DNA SBR LEME RVR AAW, bese 
AEE TO BLAH ESE Se Hi BB aE Be EAR {b,, BRC AE RES, AE UE 
ROHE A MUY RAB AS, WG SE AIRY DNA th eA Bis, Wa ee EAR ER 
DNA UKE Hy DNA WORE Y, SOUR APE HN, FRUCTE Ree Hy Be 
DNA H=W454, HLH DNA 4-F AM, Bay DNA AHS, WAFS 
yy bi Hig Hy hy Be 
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Zz, RNA 2% 


4 —F}t RNA RA-LHBRRAIY MIE RS4. WM RNA BM ORLA 
HEE, | 

1. RNA He! 

BRT eo PO RNA BREA I BURSS, ESE Ae A, ARB 
HEME RMAA, REAL T= FRNA, 

(1) @# RNA(mMRNA) FAP} RNA BeH5% WT, CHU DNA WRK, £ 
RNA RAR IEIL(EH FSR, BEM REA RAN DNA HX, 4} Hf 0.5 x 
10° KH B44, mMRNABEARARMER, ZRARARMA, mRNA BABA 
iB DNA Kia, REBATE PARIS, RAD mRNA HAT, 
FEA RA MWARA BA ME. MKB MRNA Hye AA ILA, MK Ad MRNA 
Fe TTB Ko 

(2) ##ARNACGRNA) ALBA RNA Bath 80%, LA PR Rw 
RD, HAZ. BAL RQ BEAK, EH HEW 10~20 um AB, TRNA 
A SRK 60%, H440% HEAR, LAGE rRNA CARA B, SEA 
ALAA a MRA) SLBA AR, FE, BRERA RAM EBM. CK 
NPI WE MM, BRAM B AHH 30S F508, Fx AE WAY ey 40S Fi GOS fy We Sez 
MR. SWRPA EW rRNA MEA RAM, WAM KW (508) 2 th 288 fn 
SSW rRNA 5 34FBARMAK, FRARARUE PS, mRNA RABSABBALR, 
ARR IEA., SMARAEAE mRNA 4b, HMASRRRANZA YW. 

(3) #32 RNAGRNA) ASM RNA KH 15%, BHUHARAFEF A aA, 
Sy F 1K, 1 25,000~30, 000, EAN RA SAHRA, MMPAYAE RNA(sRNA), £ 
NHHREESARA MH, Biy—-EHALR, PALMAR HAN MRNA L, ERE 
AEE MRNA /PRILAED ATES, VARS HAR, 

2. BNA Hx— RAM tRNA HEH 

Ekg RNA FRAO EAE, (LAFOTARA RAR, BG 
A Xt UL GHC MBE MH, HRA THEA SIT 
GACKAG, EUMARN Bt KER Wb He, 
4: — 4 2B BABES HY DUI ee KR (AA 5-9), —i RNA A 
#4 40~70% HiwRWEK, HF RNA AFA BETH 
Rrek, Abba DNA HIE, Pane HE 

FRETS 

Web a D> Bess BE AM Tk FE a I BE BE, I I Be 
Shy RNA RARWUF DNA fy WR EA. 

ORAL HY tRNA FRARIRA, — FPA Ad eZ Ay 40 
APU EA tRNA, HAMS A 20 HPAER, MH AER 5-9 RNA NAAR 
HhA—ARU LA tRNA, SRAREW AW. WH tRNA is CA LABEL) 
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MISH ALRM AZ, MHBAARHRAARRMHRNA (tRNA), ARBRE 
APR REA A — BL AR RNA, EW KIDS, HR BB. PPB 
HEA UF AIA AAA, HH 73 ~93 PARA, PUA ERE PEERY CRNA“ By OTT AY 
+E RB AL, TRNAS 34 85 4, tRNAT, tRNAPPC tRNA"! 4} 5 HK Ue HH O78, 76, 77 4 
TRA, ENHRRRAA—EMUFHE, BN APRA tRNA, (ARB 
TAR AY, EN RABANNE? AY, REE DTT Se PBDI BY RNAP, 
$B HH 76 AA RAM, (PK ER Le a HE ME A A BY 

1965 4F, A AAG ES AR CRNA BAY EF ED Me AE ic #, FET tRNA 
SRAREET HEH R= RBC RA YR, CSOCMRH—-ASA tRNA H-R 


an 41g, MMT AF SM BOM, FE 5-10 
é tRNAM EAR, BRE MI A 
ay ALE ILE: : 
Pa~¢ Q) SEERA FARRAR WME 
[eno RIME ARE U, Gxt C, FE RARLAY BB 1 Hs 
Gitg HAW RAEN KER MOR BB, 
GQ-.G me 
ag Ce ee WEA 
PM Nea ES gh OE WE (2) SMU A= nb WN Es hy ER 
g 666 beeen 9 (B18 RNR O REA RE A tT 
Seppe MO Oy TR, ES AMARA --CHCPAOH, eH 
U= Nog. 20 
Bod tagd SERB TEX 8'-OH Lb, mR 
e¢ O NH, 
a ‘ 0;0pA-—-0--0-UH-_R, 
Lad (8) Sop RAHN He RE F 3 HK, 
FAA5-10 AgAE LRN A*” AYA HT SEA, APRS PRERRSR 
an a ae HAEMM REBT, EG SHBF LE 
HAMM, MAHAN RRT CAA, MANS UUC, PRA Re 


U 
WFP IGO", BHT a IAs UL CLA mK 


Ht). 

(4) ARLH—-H7*REARMWH, BH 
GT UC RIK (GRMAWIEA HX), KEY CRNA 
ERA MRA CTU HEME. Ath 
8~12 APRIL AIA, LARS A LAUR we 
(D) i D 383K, 

(5) 3X28 tRNA SSF HRA AS AHA AY 
BT ERB, DLE WOR BE, 1 : 
(mT) ,1—-FA 3 FF (3G), N°-— E  zF (mG) 4s, «SAL A ERNAM* Both 
Ze Fp (RNA HAHA, PM 23, SMA ILA, AC EE HE RNA 2) FE obo} EF 
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CABS 
pH CLERAmy 


— ERB DL, A — ERLE, FEA RNA HY DIAE Ae HELA). 

1974 4E, AGRE X ENA TTA, PAO T RABE ATR tRNA BY = BO 
(FLY 5-11), RES SE ASD TB SEAS bE Ha 2 SE A A LA, Py EB A 
RBBT, GIYLC HA D MAME Ail, XPM A HT Sa = Bt 
RRA, 


Si BBRARSRHELERADHME 


—, KR EILE 


RNA AAP RV A th PSA AMARA, DNA NA BRA A ER 
PRU R. SERA, KARMA ARK RS RIK 

DNA, RNA, KERAMERELAY, —K, RELAWRATAMART CB A 
SARE, EA WEE RAT 7k, RNA MERE PAPA AIA 4%. Sb 
Et Ze 10° DL ERY DNA AID HEN ae RNA FEI PIRBEIK 1% WER, BBO PER RS 
KK. ARERR, DNA, RNA AQATRA TENE DK PR, AA MARA A 
REWARM ERA RAR. TER PERCE IAI PRES E. 

DNA, RNA £4 AWAKE SHRARASRBEA, DNA-RAM RNA-ZA 
Eh PS RH BS YS fe ES Eh RE TT AS Ta], DNA-ZE A ZEKE SRA RB, aZE 0.14 MY 
NaCl YH PARE RE RIK, MAZE PAPE AY 17%, JLPA PAR AAR EE YR BE BSE In HS 
ft BEI IN, FE 1M Hy NaCl oP AK, Beak es 24H. MAR RNA-HA 
seh PAS Ok FP AAD PES WE BE Se Eh He BE MBE), Ze O.14 My NaCl YEW PPS RK, A RR 
RM, AK AREA. 

DNA, RNA AAA RAARRE, VARWEE, KATE RIRR, EEN) pH AE 
F, WRIT Ha, AURA RASH, AERETT HTK, BRT RR, BES 
Na’, K* | Mg" Se RA Tae kh, BHSMELA DRAMAS, mies PARR, 
URE 2, FRR BUE RR BES, Hoh AE AR HE RNA #1 DNA —#iRE EE, MK 
PFAUSHRRNA RAB, FERS DNA MRE, MAAR + AAR TR 
fic 

TE AP AR DY FA BE ASE BERL (BRP GE) RIERA} (8, 8-—AHE-O- Ze HE -O-E FE 
Stick, MAE), HT CREAN ERMAN ZA, ALES MH HW DNAURRA 
DEBIER RNA BERNA HEA, te EB Re HY 5 5G TOBE oe Ue A EB 
INIA 80~100 FF, ALERT, — ERE EB ARNIS RRM 
RRVREEM IE, BPR BL, BY SME PAY HE, FR RL BE RK 0.01 HE/% 
Fo 

BBAA het, WIC AA, HTRRD Ti ERR PE, AMEE HEB aR, 3 
ERRN—THEGHE, 1 DNA Ae [e]p>=150°, HARE MRA ee 
KES, BRBREM, Hee RAK IK. 
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=. BRM Re 


VANRAKR—-PAREMR, Mire DNA MAA KURI KM RNA WR, 
AEP BFE OF ARE, BARE, SM CAE, AE IT, DE HE 
HRB, PURER RA ABRN TC EBNA BRE, BAT Rie el 7c AS we 
(RPA A Coil) HAE, ARAM, FEFE ea OUR ETAL, AME, Aa EP OR eth 
WE, ~42OPEAR PARSE, Ml) 2 ee HL Ti AS AN I 2S HE, LB RTI ERR 
4BEARA Ba, EAN DNA SYREN RAMS MAM AR AK. EOE 
RAFT, HEA USCS MAA, KA RUKH MBE DNA 4F. 

5] RE AEE BY A SS IP, AP HR BER, SESE AE PETA A On WR ae, LE LP 
MS ARRASEBRA ESE, BE SNBREDEIEER, Maa DNA ea ER 
SbF Pe, [aS 22 BEY BE A ER AY BE, GBS Te, ULE RB I, Hee 
RP FE MC BE TH bs ST SS 8 RE 

HFAGH DNA SURED FRK, REM, ALKA DNA HRA ARE, E 
WA THER ERRK. JAH DNA Az WI, DUEAI, SA THEE Hh een) BE 
Im, FBS FDS Sak a DR WE HY UE, SP eB eA 2, FT EP Be 
RBM SRA. WL AU BLAS 3S 1b, HT A PE Ail EY REE NT 

EE Ja RY DNA Ze 260 mm fey 2 Hp Ue Ay BS Ft tas RS Cy CB) OI, GM ET RAS 
TERI — FRR TIA. RS, EL BL BARRA A, HR 
DNA, RNA FAKENRE RRA WAL, WARS S. RET ERR 
BBP, WIE EATER EET BB, BERR SP LU PRE, ETE, FEHR ID, PEE 
BB, TRA RRS. MKB DNA Awa a, te 260nm Ins aA 
407% WE. | 


MREARBRN BRE, SRO MARMARA, RES 


4 «78 ee ee 


mk °C 
AQ5-12 AAPA DNA, 7 260nm A5-13 AAAI DNA BY 
ANRC SRA G+O SHS Tn ZAMKA 


0144. 


EAT ER He Ie eA He EZR, SECA) A) Yak BE Pik 2 TR ah BER A RET PE CF Tn HIM). TET m 
BY 22 SEH 260 nm HEC ed ET SS fe, BE LE Sh SF PE AR BET SR 
7s DNA fy Tn Ah RUM IA 40~50 70 NUS, RNA AY 7’, Ay HY 4 RL WY IK 30~40% 
ALAM AEE, FA 5-12 PFA TAR WEN DNA, Ze 260 nm AYR ie (A Aj ii BEAR EEE Ro 
Pn KG DNA AYRE RAR. HY G-C ZAR RE A-T Z a ABER 
ABS, KCC FimH DNA HT, (GR. SARK DNA fy T,, AxtH (G+0) 
a HFA, fe PI—-RBA (A 5-13), AIM se 7, a MI G+C mst a et. 
“WERT Tn 4 SCM, DNA BI ARAT HMMM SAA. WAR AR 
PRES 2, MY SARA GEAR EPR ERAS ITs aS MCA Re >_< 
A PRIBA AEE) , WAR EY RA A A 
PR 5S RR We CNS 5-14), HABER SIS TE HY TIX —SES, 
Pt Pe CTE ERY REK EA DNA JNPAARYE, FFI BEY 
WU, HRA, SREBAABAW BE, AF 


BNR ANY, WPI AS EA TA HERI, > S 
EVE PETEBAE REBAR, A TREE reo & 
Baa, SHER — 28 Be Fb se BY LA EST BIE, TRB RE = 
WERKENXA-THEMRARE. LHRERRS Ae 5-14 RARE S|zHY DNA 
Mg, iL fel SHY DNA 4} He 32 ZR HY) DNA 5}-F-22 HERE HR, SRDS SUB 


DNA JRE ts, HEAR, Wb DNA ERK) RATS PRE ST EE EA 

DNA SUS ie HPA HE, ZEAE PES) Aa, FE EARP WBA SAR, Ah 
BUREAU AEM, ALA BETA TA. HARARE SAERE, SED 
#218 KIGBUR, AA LAP AEE TF, BERETA RAR Re, EA Le DNA Fl 
RNA ZABRARA WIRE. SRP ARAKI DNA 4)-F 2e2emy, TE a Re AY ta ra 
oh, BARA EI FZ fe PRE a ER, TS) FARCE AA SRA DNA 
BAH RE WHE UF MAKES NBR ER, Web, PARE AMAT Be 
46 DNA 22, CER Hoe AS 


=. BERNA ALG 


PRE ER, LA A, ME A, FEE DH AE Pa 
KR5S-5 LAF REREAAAW PK 


2 i (Hs) =|) eeatCOH). | ims =| | ae 


ae HA fay, CE DK ANS PR BE A BR 
BK, SMART RE MD RAWER A Aa, 
MENA, BORE, HOO ALAR REE 
Re AZM pK (i, A5-1b yO HARP aT 
FS EE PAT FS HPP PS HH 2 

PRE ny DK (i fE 9.5 LE, —RNE 
APRA RAS, (AE RE EB 
HH, S— GRAM AN pK fi A 0.7~1.02 
ll, BOBBIE pK HE6.0kE, HABE 
AN Xo PSEA TAA pK (bee, AR 
FE HY AS SE BS wy DA ey EP WR is FB toy 1 AS BEF OK 


& KA HIS Nat 


| 
oe ADEM. RSRERLWALRB AA A, 
50 a UMP - #£ pH2.5~5.0 HA, SRR He 
, 52D p gy BRK, CMB TRRED RRR BBR 
eyo Nae EE. OlUtE pHS.6 Bt, +B LATE 
R515 POA ERROR eH HB fat BS ALR EE Bly CMP 0.84, AMP 0.54, GMP 
a. SRB b. SOMME -0.05 #1 UMP AS, WEX PHN, SKFRHSA 
EA ES OFS PRLS, SH—t hie, BR UMP, 


GMP, AMP. CMP pipdivet Ha 74)-5 4K ve Hy 1, 0.95, 0.46 #1 0.16 (HL #56). BK 
pH3 .5 KF PHT BK HLA RRD IF. 


K5-6 WHERE pH3 OHHATLER 


wa BR zh pK {i BYTt@E % A ty 
1G. Rae 3.70 Ou5aA ey 0.46 
GMP 2.30 0.05 0.95 
CMP 4.24 0.84 0.16 
UMP =e 1.00 


4 FAAS FASE Ss A RY, See — ne pH (AF TF (pH7.0 BY), OER 
EMAAR AM ARM ISAT ease. PEM, he pH (AMIR, RRM 
SAE FY AF PES EE EAR, 2} PES a ot 22 EE SANA, BERIT EN PK. 


9, KR SRY EPMEARREAD MMSE RA 


HTBR, BRAY a AK RY, hem PPA ARM, AM Rota 
Gi PN AY UL, FA PRS WR E 260 Fe GAS BYE A — Pde es, FE 230 FE OKA “MRA 
5-16 7y RNA Sy Fh ok Ht RAY RM Ae, Fe I MUS FE 260 ZZ HK, DNA Fy Bibra RNA 
FED KAI, 

FE—7E PH AAT, BAPE, MEME RT A BBA EAT ES eh A, A) 5-17 Hy 
° 146+ 


16} 
x 0.8 : 14 
. ° 12 
0.6 X 10 
0.4 a 8 
6 . 

0.2 S . eg REE 
2 

220 240 $00 220240 260 280 300320 

HIKER) ZEGDK 
5-16 RNA SAA RINK PQ 5-17 eS EMRE PHT NAIR HR 


pH7 AYA HAR, Ade, Cyt, Gua, Thy Fil Ura #E pH? HARK RULIE SS GI A 260, 267, 
275, 265 Fil 260 GOK, HAP ETA Ca AP SE HY RAST ee, FA FE 
RRRY MRA A REA ERITH, WERE pH AA THT. BR. BERRY 
FRAY Xk — Fe Hh BC HE WR SE, A EE EA EME, 

Fy PP DASE ETA FF RAD Be EB ZR Th A BG a El CED OD bef), ete MERE 
AER BE in BY, BY FE 250,260,280, 290 ak ee KI K, Foul 56 He EA CBN GA, 
Fa Zea) , Fert Ee th AY BY He fl (250 2 7K /260 BE GLAK, 280 BERK /260 BERK, 290 BE 
TAK /260 SPAR), Ap A PRAY Pte Hh Ie 5-7), BEAT A Be a TB — BP se 
KTR, 


R57 NGERERA-ZELE RK (PH2) 


A Es 


te RR Soc SERENE EERE SEEN REESENT PRESEREESARLERSESEET WEEE EREEREERLERENTT 
5'-AMP 5/-GMP 5'-CMP 5'-UMP ATP 
= 4. \.) Je ae 2 
BARKEK (am) 259 252 271 262 259 
pee (pH7~12) (pH7) (pH 6~12) (pH2~7) (pH7~11) 
EVNRUGKK (am) 227 me 250 at 230 
Amin (pH7~12) (pH 6~12) (pH 2) 
Dust iare O.D. the 0.84 0.45 0.73 0.85 
250 nm /260 nm (pH2) (pH1~2.5) (pH2~7) (pH2) 
2 8 ’ 
980 nm /260mm 0.2 2.10 0.89 0.22 
(pH2) (pH1~2.5) (pH2~7) (pH2) 
9 
290 nm /260.nm 0.038 0.40 1.55 0.03 0.027 
(pH2) pH2 (pH1~2.5) (pH 2~7) (pH2) 
Voy a 
FEST FRE 15.0x103 11.4103 7 .4x108 10.0108 15.4103 
Ex¢0(pH 7) 
Eog9(pH 2) 14.2103 11.8102 6.2108 | 10.0103 14.3x103 
SFE 347 .22 | 363.24 | 323.31 | 824.18 506.81 


FLAS Ih UE FA EES SEL PE, PP 

1. HOFER BGR 

FICE — Be i 260 BOK) TERE BRN IICIE 2, EMR 
TIGRE (WH 5-7), HA c= RK, MAMBO, Ah oy 1 HEAP aR 
LEHRER BK MOTE, B pRB IR WER UE KM IG LE, On Be 
BT AE WN EAD FMRLE, Ua AIEEE, II 1, 

(LIES FHI BOLIA FAA FIRS eI AEE EN, BE PCA A BE 
A—, AF HALA AW RE, ZA EE DEAS FENN, FERN E ©, IML AAS FAB 
ACASHEAIDE A, BAMRARPEIG SRZERR, REVERE IE, 72 260 EAL Ob WI LE AB Hs DORE A 
KA FEAR MABE K 80~40% . AMT RIUM EAD ERI, SHARIA LI 
RH. 

2. eine Ree 

MIG e LH EMEA RAT OM MME, MRA DNA, E 
BY ELIE IE MH 0.020 (FRYE BEI 1 BLSE /RETHIY TAR EIS We HE 260 RE BOK Hb A TH 
(i), SOPERETTIT St BAUER PARI, ZEEE DNA, RNA AYLI Sb RM — WR MA 
0.022(1 3E/REFt), WEA 5A WRI 82 (FRM ME Hy 1 MEE RE ILA Ae Tk HW HE 
260 22 AOK HG LICE)» on 

BEIT BIA © (P) LIE WEI 1 Fe TT AYR Ae EAE 260 2% BOK Hb 
OEM. Ze PET mY, PERM MRR 2B HE Hy DNA 2(P) Jy 6,000~8, 000, RNA 
e(P)2y 7,000~10, 000, YB WRARHEBEKE MEM, (PERAK, WAS DNA 23) 
8, 800, RNA 3x3} 11,000, pau oP) 48 Wy Pe Wy UBT EMR AR RAS EE BRIE Z — 

ARBAB BAI DGS — TEDL, Ze 260 REBORN fe (Bx 250~ 200 REBIK 
SEIN) FETS ALE 22 A TLR LF RE, BT BEE CE A, 
A a we LI 


HIKES, 3 RNA AR, BESO RE, REALE AEM, ITE PHSB 


BY Fr exe Ze RP, HAS 300 V 28 4b FHETTHIKA 4~5 DN, TBR RNA 
BUR |e], FE pH3.5 WY, APRA AB AB Id IE 


9 0) Real, EOP, an 

UMP Hees, BIER ea ARERR, 

0 @o GMP, AMP, OMP iE Ba) HHE KE ea F Ha HH 
JONATA RR AGE a Bh 

‘e Ru UMP>GMP>AMP>OMP, 244% 1b 3 

@ 0 He Je, RAD EEE 7S i, AR Bea 
gy 9 A 7B TR, ARR ee 
— BOLI HORE, SRE RAO 
AR WHERE OPER, A 5-18 HR RNA B 

5-18 REE RNA Wok AREY BATE THAR KD AS. 
PORE RK Ais SES BI ET, FAME VERE EH, FARR bE WW 
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250 Se PAK MG aE REL, AERA Sod FI EAB, BT SE RA 

Fe TP MOS TAS ee BER Ja AR TG WW RG EA HE 0 DG MY EA, ABO Se BE, RABE TG, TT HE 
fa] 8, LEE, 

FR Th IG AY SAE) BCE ES, TH ELS A DAR TE 260 BE WOK AA, CTE AE Ha TRAM FE 
SpA AT aR AU MES FAP RZ TE S| A, WEE PE TRE, FEST E 
Pea I ER) Bad US i FS PSPS Ey A LS CR OP RJ, SAK RSS F 
Hit) EB pee BS, SATO BE AE) WEAR ER BE 1G, A AEP a FE 
Fal 28 Lk a PPE, Se PS EAP, EPA i ER AN PE 
FA Bs Dh 2 Seb BE Jig FSB rT BE AE, PR ey 70% DE, AEP PUR ATHY 2305 py Ah, ZEA Hp eh BR 
Jew Fe BN ik WE A HG BES, A 7 LEP BR, Se Ale I FG As Rp AG Sh Hi SAT FP A OL 
HAR FY, ELEY RP Hk HE te — 

LRH LIEP, WEARERS, tay X-HAR, Co, eR PARAS AEE 
Fl. (ORAL. AK (NHLOH-HCl), tit — Z Bi C(C2Hs)28O.], Z Mp WL HK 
ma ha ails - (are 


5S ) S46 EB LiCl). Ha zi | lod RIT surat) x 
H 


CICH, CH,” 


HE i nee tis FAY ASG A HA, HY IC A I SA, 5] eS a PP EK 


ZZ, RRYMRMERERLEDHMMELYEA 


DNA fil RNA 4} 5) 37a WA AY HH, 4 DNA, RNA BM 7K SiR, ERIS SM PIB 
ICRA RESELL A , BOK FUE A, RE GRE DAR AKL 
BE 2s et WL YY a, A FE OH EE A CTR PR VE EN 

1. SRR Gi 

SPIRAEA) WY A TA A AR, te — FPR] DNA HEE RE 
1%, HA PAM ak a A iy DNA FE 277 TA, 

PRA Be Ce EAS BL: DNA. ity BBY 7k RTD AE eB ER 8B J £8, 
Ri (Schifl A) BH KEG 4, HSA DNA HE BR £8. 

Year ee. BIO Bee BUN Bk A Ay AR ie FE 5O~ 60°C Wy TN HCl, Aye 
10 4) 8h AE BAR SE ek HE, PR a A ih 20 LR KH (FE 2.) 15 ~ 90 3h, HF AR 
Hf) DNA Pe Hh as YER BER A} 7 HER, IF TTI BRS) A BE, i DNA. hg FEE He RR A 
Hy DNA Bt, (HAF RK, AR RES BO V5 BE tok DNA BYSLIT; FTTH, FE 
- BEATE, MBO TR AEA AT BE, EM LT, 2 LE PRE 2 BB, 
DNA RAP RESE AY TOMAR, FG Schifk RF) AE I, TG Bit ZL AE ER LAY 
ZL, AF DNA. BAY FB (02 Ba Be Be HE AE ZT £8, 

fn Z0 Bat — WB IAT <—— ELH + NagSO5 
7c GR) RET 

2 2) ay aE Be ee, FA DNA Ze ANAS A A, FS SD SE EM TB, 
DEBE, WERT xe BE 

e 149 » 


2. RPA Me 

RNA AAA DNA HAAS. DIARRHEA RM, ABA, PEMD AR 
BR. E-RIUAAN, SHR PHAN ERR AGRE HS MIE, A eee 
BRN, CTARANAXATTE. 

QQ) KeMHMe ARPA KRWERHRWHKES 2M (B38, O--BPA)K, ME 
AAW RNA SRERBUR 3, -TBRRA— BEY KIA PIM 20~40 at th Ae A Ay 
aR FE, KKH RNA URS ASR EAR, EA 3, O-IIBHAE 
FA it Sic WEAR 

. 
RNA -+ Heehis + ) a BRE 
oH” \ Non : 


His RNA Ff hy AER IRR, FE 670 28 RK Le SB YG ae EL, Dt ae 
ee FAR RNA ik, BAS Pea RNA 2k, . 

WERE RA, (ARE BHR, AYE BESET O PE) RNA, 24 Fein A > ek 
DNA WAST Ht, (BE BAAS SD ETE, CE oe i EZ, DS 
HPI LEAR 

(2) MARBOHML HHARWERABRWAKEIARK, ASABE 
DNA ZERRTEA FE PA S28 — EB A A 5 A Ob, REE eH DNA ¥A 
NAY HR EAS BA RAE RM oF 3A SE OE, ESA EY Ti SE 80 


* #@ B® ¢ \—NH—/ 100°C 
NA ee 
DNA + DESKS + O 0) BED 


ee 
ARTE "AEE AR UK, FE 59D BE RS He NU SIG ae, FS He ae SS 
DNA i773. 

WETS FABLE SER, FY AEG A I 4G Ft 50 GFE DNA, WM EM DSS MMAR RH 
fi EY) ARS TH. 

HPFEROIABWSHW ER RESRM ERY, APE AMISH RARE ih 
BOE, LAAT AAA RNA TAM, EAT, BUG Pept eed, We ae 
FS 5 Ba FF A ARR AY BI, EE be AE, A eR PE He, aE 
2, BE Hy BUN FF ih HAAR 

KERA RYEWH EZ, RUBBER, FHS, (ATTA RRB, AP RY Dae BE EF) 
DNA 45 RNA, DFU the EE EA A EE ER APR i TK 


x, KRDRS MS 


DNA fil RNA #8 A — ce BY BERR, MEIC HT MIL, SU RNA RRR MS 
BEA 9%; DNA RABAT GH 9.27%, WN 100 RMR PA I~9.2 ewe, Wp 
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ERRE ARAN 11 iAH, BRR EM, BE OAT A LL MER. 
HPA HE WG HE SR, ORB RE TG, He RAT BY BY ESET 5 Ho SEAR, AT Ey Rk ES A AA BY HE 
FIRE 0 

FE 42% PR AAR EPR BE Aa LE, Fae FAS UN aU Da TS eM FE TG LR TT TK Fae 
Ml FEA Se SE FA PAR, AF BT 1k, 1A LR AG TG LDR, PR Nei Si PR i EA 
HEF, (5 7 A 4 BAN , Bi aE Rg ER a IE LE RAK, ARDEP i PE 
FY Ws LP HR, ZE 660 2 LAK Le FU eG aE, EA bn EH eT SUE PA SAT 
TRH RAY AL 

FA ABAE tin PS SA FG LB A, FL HG FS SE EPR, — RE BH 
BEF FUL A, A PE in Fd) BY eS Rk ORF ih 28 1h A A EL) FAT BBE ORE th A 28 
He Et ew AY RA) A eS BO EE Yat ZS TG WL BEALE OY Py PY RAY FRE, 

HT DNA Al RNA Pape Aw, 4 Ri RNA Al DNA ABBY, FA EOFS EY 
ve DNA XK RNA BY, HAE BAFH. 


FEED OT MY) AF Se 19 TH 


Fil _E: 328 ae RE BE BS Sb UC HS Tg FE HE EE En BB PE OK AR ET, — 
RECLAME, AAE-BLEWAA WAR hE) PRA RR, BAAS UB 
SA, 8, A. RRA AR RSRA, MARAE, TWA RMA EG 
Pe TE i Hh ae RB ER PP RR, DN A, Se, RRSP, 
FA SEEESESEM THA) 98% ULAR, BH, RRA PHI HME 
Ko 

MBIA = EE, (1) ey 2 AR FE IR, SR J FO BY 
SAAR 1% WARE PHEILK, BOA EAM, RTARTA TH 
Di, MERGE ALR BERS, ATUEARA RK BR WR SH 
(2) EA DL CAE, CR, ASHRAM EN ESR, RRDATETR 


ayia 2a 27149 32 
SBS = SL aR BS LAA 
| Arua 
pnb | Re 
Peeses ain (& DNA, RNA, EAR REA) 
me Wt PER BRABR 
ia DNA AE SRT RNA @ RNA hig RAH 
4 RNA RR CE RREME) 
(FEEL 


AL 5-19 UDR AYE TR 
151° 


WARRKAY, ERM DNA, ENA, SAR REANS ARLES, RETA P 
SHITE Ee DNA Fil RNA (ILA 5-19) 

1. BBE 

Nx Schneider EF, ABUL a MARE th A 5% =A MBE 6% TARR TE 20°C Pik 
$2 15 43}, DNA Fl RNA BRABATEWT MwK, H PRE EPI A al Ww 
EDNAARNA WAH, WERE AER, HRA DNA A RNA AH, THAR E 
Bo, TAYE 0 

2. WAIBE 

MF Schmidt fil Thannhauser }F, AULA M In, FPS (87°C) BY im 
(1~0.3N fy KOH at NaOH) A 18 JN, HE RNA BRARAEHMRR, Ty DNA 
WA RAE, CSR A, SHAR ARERR, RAKE RNA HBR 
WEF Lis wee, ii DNA BBAKRE ABU TR, ADA awe al eR 
HKU RNA RDNA FH, MLBRKPREA MAA UHL AD, WLR 
FLINT aw Ee, RAW ERE LR OL Be, DBE RE TOV BD 
ARNA AWE, WEG RSEREIE RNA fi DNA 457, DATA EH ERY RRINERG 
'EMNW Eo 


Sts IGERH)G) SIMA ROO I 


PRD AGRMERREREA RSA, MR QBRA RAE I, RABI EY 
AR iil 77, | 

EAA, DNA, RNA BRUBEAVREE, HIAHRE-B, MRARAS 
EAR GRSRR, RRRANBRAERAK, MLYRRART BE, DR BRK 
GR BN, ZA Tbk, HATS a SA ER EIR, TM EAR A RNA 
K DNA HRA, MHAMMAM HX ABH A, WEDRRRLE, DNAs RNA 
AN, PHOT RMMIR, HUMRBAT ATHCOoRNRABENAKDTER 
ME, EAA TRGLE PVR AR O°C AA), HANMER MAN REAA, HEAR 
BS AUT wl sh), MATRA, EDTA, 8-33 5E mE mR I EA ies we ABE fd BRE Ho 
MRERERNBREATEFC RATER, MARKET, ARR RBAP 
He, AEE VE RE EM TEAK, WAP, EBA AA PRR 
BADE, RRB RRR RERAUT, BZ, BREHAHW ETA, WRIA 
%Ko 

FE HRA RY, DAl-s ee AA, SGI DNA RNA EAA, — 
AE DNA i FR aR A) 4F GR a AL, RNA URGE AAR 


—, BRD RARBRHERDR 


PARR, RA ABR BE St EE RE, BRR 
FA, He PRD) DR BE — 25 2 RE (A RE RH TE 3 SUES TAR. 
152+ 


(EER SE SRAEE, WMI EA REE (10% NaCl), WME AA WK 
BABAR, sti RiR+CARAEh (SDS), SDS L—AASH, BAMA AAER, AB 
PESRKDEETPSRBES, DURKEE AMEARSEWAW. iH 0.5% 
ZEA HY SDS, BEE SNR CAE, WM EE PE, 
KABEB, EARMERA. 

yT P-L, EREA RAB, DAR RIIE, ARRTE 
FRAME. SUSRATUBENBRRE, — BERRA PAH 2 
KR, MEER RET. KANSHS RFA ws Aa U0. (AC) 21, 
4 bg (LaCl;), Sb (MnCl), ENMEREERD SWRA UREA, PRUE DK 
RBI, BO BUTE RI FER IE. 

PRA, MSE RE ah BB —fy DNA, mRNA, rRNA, tRNA 45434], A 

IES A ABLE ER COE ARSE TAME OS HORS. TEA 
BPS ULMER BE PEE BSE EO TR ER FRB PREU RMS 
RADAR. FA aye il DNA, RNA AY AAT HE, 


—, DNA 4 #& 


Hil DNA KA 1k A) FORA HAE ARE, MAPA, oR 
mT: ; 
(1) rae ANAEMIA He 0.14 M (A 0.97%) NaCl fl 0.01 M re ANRA 
(PIER) P, BAK, FFRAVRBICIME AIL, REAR REL Hee (8000 48 /5}) 
MAK, ALFELM, WRAMBRMEM TR, Bb, ADE WIE KAW Ik 
HP 7 0.14 M fy NaCl KP DNA-S AMR BK, T RNA-R ARE RK, Ai 
KE WZ Ate vee A Wa RNA-S ASA, TT DNA-SAGRAREDP, MA 
ATER AT We Me**, SATA ti] DNase HTK EE. 

(2) DEeRAY ULE Ww TEBE eh ok B, ZEREE PIA KTS I—— Re TR 
SDS #1), WMA MA HA, DNA FEAR, BARRE, CRU. RARE 
TREE PMA Nal, (eA NaCl RABI 1M, AMA MRE TM, ey DNA Yai IT 
HAMS, ALEREARIE, BAA RK, DU AMASAR 95% 4 CB, 
BLA A EAA DNA rit, By DNA HL iil ah. 

~C) Bimini, TAS ARLE A REAR, 95% CR DNA i 
VE, MIU RARK, MAT BRAK DNA, 


=, RNA &% 4) & 


Bl Av Db bi RNA 32 Fi) UR, ER, ES, ANS 

F 
HY AEE A Se PRAMAS RNA, Tif DNA HBS, AAMAS, B 
WADA RNA HHRRRAD, AWK RNA RHE, ARAB Ae il RR 
e 153 « 


RNA WTA PE, RERIEA BAIK, Foe RNA WAN PK, FRET, TE 
MBC. 

(1) Hae UAE, ATR MA EEO, Bic 1% NaOH 
25°C Ar Ai Wb HEL Z ARE, RNA Ae MANIA RK, RI ON RPA pH, fF 
RNA FAK, FIMFAE) 90~100°C, MAMAN ME, FFE a A AE A EL HE 
WEY HS 1O CUT, RERARMMKBE, RNALLAK. NARRESH AR 
PE AE tee DAE, FA LMS) PH2~2.5, FHMC, FRNA AHR PURE PK, 
WCBS RNA, UAH TEM Tal a, AMR, RA Te BY 4~5% 

(2) Rw FER 10% THM KR PIMA NaCl, ERR AB) 8~12%, IN-Bl 
90°C, Fite 3~4 it, FT REEAY ERIM, BAe eae A Mee EE EAE, Me 
ARR AREA MRNA, RNA WAAR, ADEA Liam 
FRY 203) 6°C WP, FFI BD) pH2~2.5, FIL 3~4 NE RNA FTE. Hrs RNA Ui 
Te CERI EAR, A RNA ih, BME SH UE. WEG 
fe 7IZEtE RNA KABA REMEA RNA, A E— A HS HA RR 

ER PITTED AERA, BRN SS, Ska AAA ER TOA], TERRY, Dae He 
fe 30~70°C FRR KM, AZURE ER, BRR TPR EEK, Se 
KAF HY RNA PER BUDS FA ETT CIAL, BIR, TELA IAF 90°C fre S~4 
DY, ROTORS PEAR, AN BRR AROAB, ABT KAT RNA 
Wt, 


WO, RFRRAM HY HB 


BEBRY RARITIES, AWERA: 
GQ) M2HKRGe IMMTRMPUR A HEY BA RB. 
DLEF RED OU RK RR CUIMP), Sep: 


WBN AM TERS, BEBE MAE RRR BRE. EER OA, MR 
eye Mm AMP ALGMP WRT. TKR. BERRA ET, AREA 
AK, Bis RATE ACK. HARIRI TS AP AT A LG, 2D 
He VLE PRAY 265 Fl 926 PAP, ENR MAR ARM BRA, ERR A MRE 
PRAT —T es, 1 IMP ARE vE— AGM AMP, Ji IMP ERR PARRA. IMP 
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EIR A A EGY 

Wesh, WLEE AR BY FMR EE TS, | BSE RNA 2k fee 79-2 5'-AMP, JG Ht 
FA RE be wk FH IR YE, kf’ AMP $625 y IMP, 

(2) Bik ik AAS FARE IE MEMRAM KRAEMER, 
BHUTD DRA, MRAP. 

MELE Ms SEE ERY O'DEA — MENG Je 7k i RNA BR DNA, PRK MIRA BI 2e HRA 
4} BS Ja Al B45 Bh O'-BMRAR O-ARR, 

HME ERE, MAAR, SETA SK 
BKM, BWA BBE, WRG RAMA, ERE 
PEAR PE EASE 3'-BEE ER, ZEDRPER EE EAE OO -BER. GAMA A RNA BR 
Bh, — WIA T~10% . TPH 2% WATE pH10 Fil 60~65°C AREF AbHE 20 44h, BY AE 
HAA, 

(3) AALMAUMAPRUAMAGAH RAR WAGE DER bE 4 ATP Bt, 
PEE LAMA FOUL BEA AMP 2) OR), Syne eat— de EF, AER, JE 
#2 RAAF AOA A, Il ee ADP E, i ADP BEML AL ATP, ATP iW ASG BERL 
BIR, BEALE AAR EE AF BR Ks SEM), FAB SEAE RAE EM 
a, Hiezc ADP £,@# ADPYMATP, RV BMT: 
HE. Ha 

Mgt+, PMS 
AR SELLE Ha FFE A AB PMS (=U AR) BOAEBE, RA ADP Jt) AMP 
7e Se WLM EAE, ea ATP BERR HL 4E BRAD. 


2ADP + 28PO, 2ATP 


2ATP 


ta 
HERR 

| FDL Re + Mg*t 
2ADP 


AMP + ATP 


WLR 
my AMP + 2H;PO,—> ATP 
4) AKAM Bm pms HPRERARERAR MATP TMK PR; 
MS A By REBEL de PHI 


—, BREEN 


FE TRS HY ot RS ES BAST LEY Wy AE AE A eR 
FFA ARPA GRE. 2K. AAFC LEE YI, BIl—ARANRLGMAR TH EAR, 
ERS MIVA A PH WR, FAUBRARNARAA MBA 
Hi, BUAK GH ABS, MIS OZ AB ee HE He PET. 

Ae Ee Ps He SI BAR, IAN SUBSEA, SRB, A RAI Ge 
Ex) Me Yk FEL DY IE Pe BN Ae, A AR BAS 
BH, RASA ERMA A, RA. cei, EMRE BATH EE 
Fa BE BYE fal A TE, | 

MBA, MET AMG? ME HAE A TEN Ue A EH ED HEH, He 
DIPS — W147 2M, SLAP AB Ae FE HE HP BETTY, FEE HE 1  — 00 2 0 BB eB ik FA 
ZEAE PE BEATS WT TREAT IR BP HH I es es PN GR LR EE AB 
HEAT 0 3 
AE DISS BS CUT Oh , Ze a Fo Bi es Se BZ AR AY Be 2 AY , 30 BE Be BE A — ee 
AE SHEN, RM ZA KM ARAA UTA, RET AAAS SW IS 7 
Be) Val 9 A Ee i), ABE A A UE A PA Se LAR TO, A PF 
RBA URBAN TOL RM, BOAR MAREE TRE. AGRE 
FETA EFT TR RD AR BY BED) Se Se Fb ZA Hd aH HE BE JI AE He A.A 
BAS AG fin 1 2 AY HTT, Ww EB EY, AE AS PTT FF FE 


=, BBE ACHE A 9 4 


1. (LHW SUARSBLRKA 
He BLY A RE 7 ESN HY HEI: 
AG = AH —TAS 

4 RMN AG>0 WY, RMA AE RET, BRM 4G <0 AY, AE HBETT. (ASE 
BE Pe ARIE AS Ut BH TJ SE EB A ETT, A RE A AE 
AAT, RSC LAB RA, LEMAASAEKAM, MRRMRERE, Lb 
PABA BE BETT, 7a BS a PAS BE I Be DB ek Ai Carrier) fy BA AS ii (52 Jz NY SE By_E AS FB HE 
4Fo AIT SEN Ae BAY BAS, EE 8 Fe 4 ai), ZEAE Yn 1 Se, I — FP Ay HE A Fo 
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HA MUREALFI OE? PRR AR, tn A REE AE ee, FETC, Bn 
EAR LKE RA RA, ER Sh, IE aE 
VANE RST. FERC, ER RRR RA RE I, Mee, 
BCE, CAT RBM, RR PSE EA. ARE, A 
Bis 11, AE BEE EY SHR, (OE CE Te, as Pe 
HEE, ABE AG SB HB A AE, (PS BE, (ALR AG A BY SH 
BL Se Ba, HE AG A Sy A EE ER Be A, tp 

EMESIS, BHAT ERS AER RA, 4 — PR IEES 
5) FABRE BETS LI. A BES Be BEAR BY TB AL” A EE BE A OER OE 
TAF RS, WLW, 4 AEE RAT A AE IB AR, 
iS FE IE RUG BAD FS SAB HAY (Gk — BB} A BT 
AG, SQUALL, MTEL ARETE. BR 
RAE, Arh, Re 
12. HR, ROP RIS LARUE, EMS, RHE 
mk, FARHMAS RORY, AEA DL i he EAE 
ROE GAB. BORGES} FORA BB th, Webs} 
582, AGI Tee REE, A 6-1 ae 
Be EAGT EER, BR SAO GAB, BE aE | 
FENKESA. A6-1l iW RW PNR 

INFLATE EO TOL, EES} Bi; Papaya tee 
BASS Tk ABUSE He ATE AL AE Wy 18, 000 2, FA REALE GA) HEME UY, SUN A Wed) HAH 
23 AYA: a BEA 3S ARE ME (11, 700 5, 4 FE AE A, UU YG ALE BE 1, 700 -K,, 
8 TRE BR OK SET FG HOE ALB 9 32 TE, JA Lt EEE, TEE ER 25, 000 -S, FAT HE 
REY, WIE LAER FES 9, 400 +2, 

FH, SA — PB HE 1, 7 BY Fa A A A A JA TH EY 1 dF 
‘mn, SIM BE BE I He 

2. i 5 — Anak Aen HE AL BY 

BFA EAE Wy EAL ABE, A FLEA 

GQ) GZ2R7LZE0K BAAD MS-ERDRWSAAW, WRB 
Hig AGES POR PEAE, SERA RASC, IR it EDEL, IPRA BL AR Sh RE OP 
RSAR CW ARE: FERAL PF AY — OD ABE E Be Be AR PF PEAT a 

(2) BHR E AEE RENEE FAY 10°~10" 4B, LL 2H.O.—> 2H,0+ 
O02 WB, — FEAF REA ALAS (GP) CEE ARE A Bx 108 5} Fak Ah SR 
AKAN, TURES FB SAB EE KA 6 x 10-4 EAS, WRAY EA aR Oy BR 
Fy 10” fF, UAE AEF LHe HEAL, HOO, 3} 9 COs Fi H.O Ay ReRRARAS, EAS HEE RLS 
FEAR — APBD FB} BY HEA, 1900 Fy (1.9 x 10") 4 HCO, 4-4} 0F, TER ant, ARE AE 
$Me TE He PE AE Fe HE CO. WOEE AS. PRIA, RE EA, 
Ay ANN, BAS BREAST EE FEAL AY, ABUT AT REACH AY J AE, EE BY 
RIAA, GABA. 
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BOR BEEP LM LETOAAN. WFAN LB RABI, aE 
fe =F 7~9 54 NaOH /F-, 70~80°C AAtF FER 12 et, FAR 1L 50~60%, 4A 
o—Fe Bt ETE 60~ 70°C APE FEF O.5~1 DIN, ARIZA AIA 85%, GNA BE AH 100°C, I A 
VER 5 44h, PIR BNA 100% , ARIA ESE YEAR ER a TA EB. 

(3) BAA DRAH+-—L RERUN RVAT ANKE, R-PREE 
AWE -AWMBEA, RANK Wee, Ree REM ENT 
D, —MICVVELAM EEA RARE. MATURES RY, ABT 
Hy HE 4b Bee BY, BS A, EJ A ES 7k TEP HE EB Kk, ZEA RE ELE 
SH FE, ee BY HR RB HE he Kk BR, ED eH EA . 

SE ANS-EABREEWHE, EWANKRAW RHR S BASS Ry, yh 
PAA A A ESE, URRAS SE A — A EAA, EA 
Dy Jie PLES PR CREAR A RE, AE RE, SRE PR IH 
RR, DRS sR. AW RAMEE PW Ste, Ae hee Rae 
KITE FA. 

HE HE; BS HT JER BY ac FF FRE AR Ie) LPP 

1) VARWS—-E: AADAVMLAYW, RAAWARMNHE, TE AH 
Dy XA BU Fe BBR BE AE ETS PR — BE, PPR ERR AIRS HE, OB Or 
KRWS ERASE RHA, LESAN TKR YK RAR ESE, BO 
D-A Ra he RR He 1h D-H AUR AE, Txt L-AERNM AE. BARA 
Rake LAARBDRRSARAREA. Txt DRAB TER. BAKA MEAT 
L-A BREA RY Hk BRR Ey, AN PEF D-RAM Be REED. 

RAT — BSA AE HEL T PR (BUSRIAR) MAEM RT MROR EW RR), MA 
AE 2 (EAE BOI Ts — 

CH,COOH -2H HOOCCH 
bz,c008 “(2H HACOOH 
JToR RT *#—& 

HF PE Hs RAE HE 1 7k SR oc BY) a dP, TTA 7 A BS 

2) BRAS -KNEE. SAB KDREREAR, AHBMKDWERAAMSE, 
A EAFE-BRESHIERW: ARH, RAREFIED. 

lin D-A ERAS, BORK LASERS ICE, (ARE a D-A SERA A 
ATER. 

As BS Be Hee 10 Ps Fa 7k A CE) FR, Re A ae ABE ka, RD BY Ri, 
R, BBA: 


7 _+H:0 
nC R,COOH + R,OH 
OR, 
Fa Hb an RE BRK, SR RB EE, EAT AY Eek A, {AE 
Ay Fe i HK BB BB AE HEE 1 7K PE, UT Pike ER BERR “EE ZAC SR) HEA BS 9 8Q Sg Bin TE: SA PR 


Be, FSA, PCI a BE OKC APE BK BEA SB GAO HH oR E, BN 7k fe O Siig Ht) a ee RR. 
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NH, 
(On), R R R 
—HNCHOO—— NHOHCO— _—HNGaCO —-nudiicoon 
Ra ABs PRK Bs 
JAHRE A> BO EAD FEE LR Fa ed EEF) A 7k RD) 7g EP BE, BID eee Yo BE 
RBA — Ar oF eg BE AS BAY BE, AE ROSEN BER ANP Hy, BY DR a dB A, Yd J FE, 
Wh 32 HF BR, o— FA SL ed BE AB RE 7K SF 


..- HNCHCO—__NHCHCO--« 
CH,OH | v 


0 (CH); H 
if \ l 
ee age ne 
OBI 1” ish Tas G 
ra. 
OH HN NH, 
oj PEE BH (EFI WEBS eR 


ARSRAA RW Ste, WRWERM HR, EER EEA TA PRY, WR 
FE HE AG RFR Ak AE AE BAAN OOn, Tit XY EL ft FE Ae DR FR A) AE BBR HE HK EE | SINE 
Aft, PE: WL PER EF GS — FP TB — FP, SE a PB BY FRE AA 
28 2k Din Bh A BE EK, BOK Rt AR RAE, Abn A ABI, 

MANS HEELA PRES, RA MH A, EASE. BE 
EDTA RS SGP ih ee BR, PTR SE, CE rn A, HE AE Hs 
TEL NER AS FP — BAD il RG BAD Ph BE RHE PS an PAN BEA MS, BRE EER AT BER 
SET Wal a DAE Po, FRE, PAR AR a SEE, PH BOR i oh Be A, TT 
TKR LES ES RO, Pm eARa eee, Bit, SARA, > 
RBA ABRS Ee, KO BRA EMRERRS RD EAR RAI, MARK 
MK, MARBA RAI, AST. MI, RTAKARDFrER AR 
TLE HI, MAS RRS SA et ARE I, BRU, WEEE, 
ABE HF ARE DK 5} FP TA BT SA YES He YY 2 PE He HH — SR HEI, 
Mii KN BAY. 

4) BHELKERALAADT PENH KEBKNT—-RELNN—-TH EH ED 
AA eA: RAS BEA AZ le), RA hE eA EE, SE, 
RWW RA UREN a — TE AER A, AR REE 
ANF ft iS SC AE, RS — HET. Ey BE PR A BY JD HE JH OE TY, 
7A PSL PG PARE ABR, PE RS SB Ti A Hd 
RRR TA EAS PTT SK, APES ADP ER ASE HM ER; ES 
TRF EV 1 Vi EB HH SEO, TTS HE; AP a DR A 
HELM sil FNS SAE HE FT SA Be GPR A EF Hd AE; RA NI) 
FAY Fa SORT J5C ME FT DDR FS BG SS SE FH SEA AR SY Ge 8 
Wi MPa} AY, eA ERP IE HS Ae a AN BY A, —- BRD TAPE, WA eI 
BEET. -TREME EMM, WHE CAA RIE, HEEE DAN WEERE 
T fF. 
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=, MAILS At RH 2a mh 


(1) BERRA UR, APM RESR ER ICMIEWINT (ED, ERS, 
SRIF CHT, AeA MEE ER, BABE TS AS, BCE A) ARE oS 
PiVEA TRA, AWE ARORA RM, WEB, AMISH BR, he 
MEOH, WYRE ES ROT, KRM, DAM AMWAHREAR 
EH, MATT AMD, VGA A I, We AT ee} 
PARABLE, RAAHUT MLE E AROMA, BH 
AOA, | 

All, Gik2—-KAA ELEM E OR, ESHER OTK, BM 
ZA LAW, A-RAWNRAY, HAA-BREARMB ER. © Bek Be 
PYRE, GRESMKPMEAG HD, OWE, KARAM Be, £ 
Hy PERE ARK, © MEAD Aw, BOAR REE EES ROE 
® —W LEA RAEN, WER A TR ER Sh BARI, BW 
ARAMA, WARES RE, RES EES EE RI 
YEE. Wh, PE a RE Ae Be A HE ET, EME RS REARS 
DSF MHASH. 

(2) VK LEAs, SH HRANS CBAs, AST ABMEOWe, RT EA 
Yb, ANE Ab, SR ESS, I tk VE ok a SI FIR, 
iL REM ASR TBAB A NM. BOM, RT BA ob, Baw 
WRAEOEEARMDD TOR, MERKMES, SHRABAL, WYO, ETT 
SE, CALERA DEAR HE, RD TEA, BO HE 1b ie FR Se, 928 Se He, 
—#EABESR TAM RD) AN EEAR EN, HBSS AER, CREED. 

HOEMBEO AAEM ENSREAS CUR EBERRON, HECKER 
KB, OR ARETE 9 BA DD FLY, TEE TET DBR, 
iM 1, MIS, PILE SMES HALR SBD, HIBIERARS, B 
Zeyh — EAB A EAE, MAE OO, Sa, A 
SHE, BPEU-ZAKELP ZEAE ERY, “EMME EAW eS it 
LEDER A. BE A GPE) ZN EE IE 11, a 
SE) AR RLM, PAG 7S A, EH GSE) BL NS, KSI. BAER 
HS GEE) AY AGE 1 EE HE SE GE) A, LOR GEE) UBER A 
HEH, SRV — AR SD RAB 7, WU Se GL, Be TT 
Ai. (AAR Pe a NG FRE) PRA S, ITM MAAS, HA — Pe GD) AAT 
SLARAMMERACTH BRAS HAMEED, 2 SPER H REA, eS 
Mi FRAG SEAM L SARA AEA. VLA ELS ee 
fF GES Bs RE GS) RE ESE Hog HP ae 1 
wH. 

157i EAL J 75 ER ARZE A RS TEE RB), BOTW TH (EM LAD, EB 
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Sent Hen KET: SHB AEN, WVBR SREMIED. WS a 
FEZERY, ‘i SRE TI RIK, (AVENE. Faueiiom Ha fe Se es I 3 By — 28 
WHELAM, MIAME RBH EISEN, —HAMARUD RATS WK 
AEN, WERENT LRA AFC, Br lll NOs Syke, Hy Cr 
BY) Bat VE FS a SR 

(3) LHRABERCELENPREREOEN, BHRESELEROHRES 
ABER T, MEERERRADT PI), BABA OTE C7) Hay’ Ca 
PERL). PUAEW REET EEE RS, SEE EA BRD AA eB al ee A 
Wy, PR Fe F TB SE AP RS FAB, Bi 3 A HE AP oD a SL RB FE 
15 jee SISA REG i, EA Te UE ESE 
FUR, HAMA ZK, PA SMRWAAM ABER’, URBBS HIER 
IAS HEAG SER”, PASTE ABA, BUR EMH SE, J ep eA HE RE 
Dre 


fT MAHPRREERRPH WA 


A iit PRE RE AE 2000 Fh, FA Sh TAP SPR ADA 120 Mize, BRACE 
FE ENG RAE SBE Ze RAE LZ} TAY, Re EAD1Z 40~50 FH, 

AGRMLERSRES MTEL RIMM, DAK, WLR, % 
PAGS KR, AES, I, SMS, ER KKAH, BOWER, S— 
WHEY HEE LEK, F$-VUKAE AES FHRAWS, 

S—MRELDRAG PW MERREOOTRSEARMAS ER. MERAH 
E. C, 1.1.1.1, FARAH E. OC, 2.6.1.2, REARH ELC, 3.4.4.4, HAE. Cl 
LHGBBAS, BE PB—7RERRAGM BAK, 1 REALM, 2 1 
FEES RES, 3 RAKIE MIS, 4 REMAN, FREAK, 6 REA MMS. AS HY 
S—ARFRREB ET RW, CARRS PMA RR RP REALE 
AER, WIRABE, 2 EKRERHE, HS PHP=EPRERTRGETR-UWDR, 
HE AYE BRP eT BY FY SEARS, WL AREAS A RANG 1 BRAG IL, 2 ze AOE 
2. MPLS PBS A A EES AER, Sy 11d, 
RAAB, JR RAE SU EAE, SW SAE Ool, BEAST ES, 
READE BELLAPH EE. ATS-AMRAREHAS, OMS TRH 
EAE ho WMH ARI HA Gk A BEL BF 


E-KELAMRE RM, GENRE RK, KS AAA woe, — 
ARR i, FC EW RW a AS) FERS A, Wb SDs EAE BY BB A 2 PR i 
EB) — KAM IA EW AGH DIRE, E-PASS, A A HS 
Mio 
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1. ARB 
te BWW EBA Bs. F145 be BY FF ssh em 
A-2H+B => A+B-2H 

X26 i ES IGA NAD* ek Col #7) BARB IL (FA NADP* ak Coll RAM), BVA 
AAW HAE. AAADAART HARE EBBUADFTRAN, SAA 
FERX—-MARBAA +2, BANA PAEBRK, RRS. WMH 
Ate (RAF CE, CRAM ZOE, MR 2H SAH 1, PCMAG 
Col -2H st NAPH*+H #7), 

CH,CH,OH+ Col —= CH3CHO+Col-2H 


LLRX RMA RY, APT ELCRMACR MCR, BO Re 
AY a Fe PB Ja — 2 a es HE A, EE 

MUN O— Be Ral 2d Te a Ok Hs TU SA EA 

2. BiB 

APRA, 

(1) ERMA, FAM H20., Lie BAB. 

A-2H+0, = A+H,0, 

Ri ie BABAR FAD XFMN) AHR, HTBEANHEAAABRA, BRR 
FEA MH BR EA, WN A A RT XK 

2d SUL STB TPS AAD TF FAD RAREM GRR) FAA, ff 
He 7 ed BE AGE a ER, FF EAA: 


CHO COOH 

| 
(CHOH),4 + O2 + H»O ——» (CHOH),4 + H2O, 
CH,OH CH,OH 


VEFARY, 7a 2d BERLE A 56 30 28 FAD, #8 2K FAD-2H, Re FAD2H SAA, 
mh H202, . 

TEAS RE OM ae P87 SR AR SH Q1I6 RH REES, MRR 
ES Ay 7) ed 1S A ah SA A HH FA 

2d 8 AL D-AaA RES, ACTUAL AP YO 
i, HRARR, BRAG EA. ERE ATHN, HTS ae ose, BES 
@BEATHAR. BA. AWC Me A AA IES il 7K RE 
Pia a Nao, RETIN ARR, RAT rine, La SEA 
Bins PAFES RAGE AES Bk, Ae, EK aR 

Wb, 7 Zed BE AAG OY PE Dy pF A A ee EAE yh Yd, BS 
ELEBATALDB KARAT, WEA, Kk AA AK aR Re 
DUR PAAR, FETA AR RE on Pe, 4 Rea dE, GAR OB SE 
6, 3X AE Hel 2d A A TOR, AE) 20. MALS 
Ve FAP 18 FC 8 Se A A, RR RR, A 
i. Aidt D, BT, BAT RA Bi Sek. 
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HO. -+ SBRK FA AE RE eee. SUCAS ABER FAZER + H,O 
(4) CE) 
(2) (ELIE DRA, FAA BOK. 
A-2H+4+0, = A+H,0 - | 
DL Ou AWA ALS. UMA AHL Ae RAR RK, CHA 
Ab i VP RARE, HEL GREW LAD ARR, MRSA, AKAD HA— 


AWK RES RM, BSE BR YR. UR SEAGER, BRD OD ABR Att. 


OOH COOH COOH 
HNH, HNH, HNH, 
H) H) H2 & 
1 a 
O 
OH Oo fal 
OH OH % 
MAR Ze 2 BRR 
(3, 4+—HAA RM) 


Zw ARE POR, SASS BEAM RAY PRA AEH 
Zi Aiki, WASHES, ESAPRR-ANAB, UHR, PEERS 
KA AAR I IEF EDA, ERMA RPR—EA. BSW 
BK, BA. AR PN ARE Be RAR STE. Ahwmea EK, E 
RikZ WS, HEB MBEAR, Me SHA, KE-MAKRENBRA. EBRMMEMR 
Be ay a, Se Ek i EEA 

UE AE HK FE = EAD BA, ask all HF 1 i TA tJ EE, YF fe Ek 
20 ppm Wh EM 2. 

EAR XKKAM +, RASA. DAB B20. HALA 
WAGER, 2-HUMAAAHEN MS, MALO CALA. INABELA 
DMB RMAN RI, AIF iE Col KK OIDES TEINIAE EDR. HPA 
> F246 is nS fl BE 11 -o- Fh, 11-8 - BALE SRABRBAR MARK, BATU LAR 
11—B-F2 (eB SA 11 FS YS HS i GEL AT HS 


11- BEA AAT SUC ATH 
HE) SAH PS A 16 3 JR APS IR, (8 BAP EAS 


=, % & &® RK 


SARE RELA DP REA B, BIASED A— HAT 
ELEM. FA Pash zm: 
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A»eX4+-BaWA+BX 
il 5 PERN RK GPL) EHR RR LM, LARA Ie EDA Th 
ic ECAR LUHRERBAAMRL, EZRAKBAR, WAAR RA o-MROM. F 
Bea he (GOT) ASARESRHRCRZAM AER. 


COOH COOH 


| CH; ne: CH; 
(CH2)2 | BACAR (CHe)2 | 

| oe il aaa + CHNH, 

CHNH, ~ | 00 

| COOH | COOH 

COOH COOH 

BAR o-AK— BR ARR 


Di et ESE WT REM — MER, RARE Pe Re, 4 
FSH RRMA REUARK HEM, PABREMA I, FESR Se 
AEA, WESABE THERRPRRMMTES—, ARBAREETRAMH, > 
i RSA, SOMA, PAE Ee, BA 
Alig aE ES 

FEIX—-KA RASABE BRE BRR CE SOL RST, wo 
HEU 9 RE EHS, HEALD FE RY: 

ATP + D-@3e ——> 6-HR-BSE + ADP 

HERMES ERE, COR LEER, 


ah kK AR Be 
A A ETE, By FAP i fa sem, sRR A-B fee ee et 


A-B + HOH => AOH + BH 

TK AEE BB A Sb a, EAE IRA ASRS ibe 
MRA AE TIix—2. 

TK BSS — RS is SE BS, HSE, TAREE BIR A EAS OSE UT 73 NY eh 9 
“TW B+ he Tas, Mee Sas, E-FRAIN, AN EBA, 
IS BAB. REAR. KRM TARY ENA al, YAS FLAK, tk 
SEAS BR MER; 7k APR RE EY Se A ZT EE PS, PP RL is 

1. eeg28 

HEA PP HS BEAK TT A TE Pe ER kB — Sg 

RRP, RAL MS, ESR A A, ae 
PERAK 

cH,—0-0€- | 
1 CH,OH  R,COOH 

/% | 
CH-O—C€ = +. H,0. =* CHOH + R,COOH 
| Be i. Us oes R,COOH 


CH, Ma ae 
\R; 


Be Mi Fede TA AU HOE, HDHTASHRAD RE, BHR. AWB) py, 
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2G LE AGF. CMLL FIG RE 2 EE BEE 
OR MI NE (BERR EK A, 3} 0 EA RG (Ra — HL) AURA 
O O 
eral elt + HO == ROH + Hob oR, 


OH OH 


TL DEA ERG A SEL DER EE RS, AT AU 
Asi REE PERE HFS, WAR Vey DRADER. TAL BREE BE 
BSG 5 FY WE, EGP TO Wg ESIC AS, 4 JE Be 
EE Hi, 

EDHAKAANE PW LIE AE ERK HR — IN, I ERR ATE AE Py O'ER 
BG, MIME ACRES POR IY 3'—-BE ARR, RNA BG, DNA BESS, 

2. gene 

Pea rol pee Mea Sees se ea ea er ee 
ERATE FORE. 

Q) ee RULE REP Eee 
BE, GERD ME RMA. SRE ER 
BO PHIS GLAS, Ae WEVE BIN ETE WOM De RIE HE 
AMS. MEENA EAA, 3 
374i DAA, BY ow EAE, BEA, TE 
SEG RFE BO. 

1) o-REWNG, ABER KIA 8 THURS D-H 
APRS WER HY o-1, 4-WE SR, (ER ABA o-1, 
6-H. AMR, JOUER P 


§ 3 
TRAP od, BEEP, GEG ERE PRR SR Sere 
RUB, BUTS, BRT WA ose eH owe =REREAR 
> AGE, HNP 6-2 Pha HAP VER RTE BE, ene 

AE LIFE A ABE TE BY BW BF BL OH, Tope aM 

LTE PS LAA BE UE TBE, SBM MI, BOD cepretics de 

LAM WL. oe E Tee iy alae 


SORES RRR, HP EA AB KMD RY ol, 6-RTE, AURA 
AMARA MD HH, LATARRE. HREM AKAMA TWARR, 2H 


CH,OH 
O, 


OH 


0165-6 


—MGRE DI o-1, 6-H REE OU 

oF BYTE A EE MEH, eee HEN, SE ET A, Me, KS 
PABA. Be RRA 1A AE A AES BF 76580-ye HYG, EP 
Yin Ca** #8 ABE EA. 

2) A-HE IRE. LAR ZRH a1, 4-H BE, NAR KAR 0-1, CREE SE, (ESE MOE BEY 
IER RE IE, RUDE -AEEROS. SRF HAR OM, See ke 
8 UU 6-2), “SPE FRR MM, EMS MIER RETA, RUPE 
HERE LS} EB) o-1, CREP READ EAD, BLE IRAN BH, PUL EPR ESR, 2) 3c A SERB AD Ok 
BLA FEE TT AS SC A MATE BR PS AU AR AE, APR TT BRP 3K, 3 RES Yo BK Ly AS (BRERA BRS) > 
5PM BAER. 

HF CREAR, FRASER K, BCE LAN EWR 
Bi, MMERFETASAVET OES), KES PRB, Bh, ORAM 
BU APS A. 

8) HARES. BEEN YER REOMIE, BRK PP 
ASF, BALA WKAR o-1, 4B AEP BE, tH ADK AR o-1, O-PS UL 6-2), (ELK RE ENS 
26, HOLM AE ALAS EER, VRB ER RE, Be oh 
ES TPE AR. 

4) SOM. AES ol, HER, PRR ORGRMRE, CREH 
1, OHM, HEFLSY BS ROSAS, EPL RRA. 

HB AA CMOS RAE LAA bk, MEKS MEK 
AEP! 3 (ABE, AEE, RAERE, BAPE. AMELE MEA HR 
MiB, APE LIA 96% WE, WAAR ae, RT A, Pe 
HRABE. AMEEPCMAEN, RACER E, SIT o-3e BRE 
FEW, SR Fa A AB BS eH EA EE ED BE 
—, RFE ESE HE, DE BER AT HK 97 ~ 100% , # 

(2) ###@ LENT C1, 40H. ERE-AM—MM, ERIKS 
ie Se He SSE: — ae a BE AER | SUE ede a = FP] C,, O, Fil BF BH 
WHS BEA EY, KARE SE, Jer 1 EE RRABAO MAEM ARKH BA 
OC, GARE AAFRARNAAF, BA AMEPR ER KRM. RR 


mT: HEFL 


ji CH,OH CH,OH CH;OH CH,OH 
xasen x _ f . 
HO OH OH H ‘e) OH le) OH Q eentee 
OH OH H H H 
a 
CH,OH CH;0OH CH;0H 
O. OH @) O. OH 
ee eS Oo, 
HONGH 6- wom EN OH é 
HO OH OH 


8-MA *— 
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2 of: Be 3. fe Vy A HE A EE), A ROK, ER ERE RA AL, JET 
AKA ABABA BRI, HRA YE EEF AS EDD 
Bh, A2S Py ie BRA LR, REARS EWR, HA 
Bi J By By TS Aa PD, Pe — SE Ay A Ba AD BY A Ds (Ek 
RTI WR, BERBER, RPKSRHRMAWS, LHP eA 
AED AMAR, BABI AER, OBE ABA PEAS, We, Be 
SAGE yr AE A EEL ih — Ye FT, SR SP, KEE. 1 
— Fy Tei tH BY A FE Pe I EE, Ae BP EA OR dB PAE 
Fo A AEA Lb 

(3) Stee Rete tee PAKS HS A N-CRERRAN N- ZR E 
Wi AGES DERE BAL, 4 BE, AE EE 2S an Pe MO BE PE, AT AE 

Re WG FE: GRE 1 EL Yo 28 Vd Je Be JO 7 EE SPL PE PIB 2 

We EE EAL, 1, 6-7] A BAS EAS 7k HE, BE, 

2 — BME (BY o-22 FL BEEBE) HOT a1, 6-APLBREE RE, HELLER ok ARE SLE 
BE, WE I REF A a, ak AE A 

HR TE Sc BRP ABA AEP AY 

3. BRBBRAE 

BN ZEB 7k WEBER, AY Pe SE EK EP A BK EA MS KER 


H,0 
—HNCOHCO—NHoHCO- 122, ~-EINGHOOOH + H,NCHCO--- 


Ri Re Ry ty 

A KES PARES, RUE), Mabe teak BPA BRE PL 
AB RK AKBS, RXAWWRL Sat BEA, WE eS EA 
AHRE AM. A. SA. MAA EEA, EEA ARES) AE, EAS 
S— HEA IA, SB TE SEAR AE tO A BE AB ZK A, I BE FL EE OR PK BE RE 
it —THERARRTA iE. 

AGE 7K AEE A WB Fv SK MT 3} A SP 8, A REA, FP 
A EAL AD AY AE, (EE A RM} FBO AS RE, BBE 6 2 id 
FH) EEE KB hE Ce is HK TS BS BR CS, AY AD an) AA BE Aa PS PR 
Vie ASE Yn — BH HK BE PR, HE a ee BY Bs SS, HE FR BY PI 
FKBS. FEPRA ASME AS A EF, PA RE IS KR, FS a Sb 
BABS fe FA BP Ae 2a ER IL. 

fot He) PB Wa Ps A VE FB eS DL 9G FZ) RE PE EE 

ARORA" Ee AS RS, AEE A eo AAR PER, 
HRS AR, AMA BHNER ARMED REPT, BAW AER Ae 
VRARBK AWER-ECEPMENEA A, AEA 1.398 PRE A RS, 
ch fi @% 3942 +h EA Be, He SEAT PA 2709 BALE EAE, 

2c A lg a) SFE BS 25 _E BY Fe Be, A AES BE, Sb PL Pe A BE 
FLEE A EA ABR, TARA, (EIA. AEE RR 
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Hill FB A A LE: PE, EO A ES, ATT a 
7k REA He VE AS A EE A, BEM PE Do FA HK, TA SP EE AR HE Fo 

ABE DIY EM Ae, MRS Db LAB ABRSAR TRH ES, Mah 
WREWE; GADLEARABRMARK, RAD EASA BKRREA RAM, waK 
EE A AEB ss A Ook Pa oA, TAMER AB RAT RAERRBEN 
EAT Tio 


Ww, wae & 
AL — MEER ILA ARE RY, BRIO: 


As Boat Aner 

1. E45 

2EETSREDABA, ERNE —-MEBEAW ES, ENKEADRALTFE= 
Rizo 


i 
Se i) a 


O 
C=O OH. rl 
l CH,O—P—OH CHO 
HOCH | 
<=> 0=0 OH + CHOHO 
HCOH l l | 
CH,OH CH,O—P—OH 


HUOH 0 
OH 
CH,O—P—OH 
Paes 

1, 6 RR Bele FZ AR 3-H He 
2. KZ SBE 
2 (OAR ACE BY LA IM, PER ARE EH AR 

COOH COOH 


CHNH, 

| een + NH; 
CH, yy 

| 

COOH COOH 


Ae EAE RET RAAME, TTR AEP ERE PRR 
i. 


hk, FH me R 
OAR ABE LI Ad Se a ZB BY Ae tk, BASE AS SEF, HST: 


A=>B 

1. HH@RMH 

HEA EAA, Aa aE RAY 70%, Ave Aer 
PEAR BE CEE BE IT Us eg ERR, We EE. AEE 
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SY. FE FG 5 RE Sy BH a ds 


CHO CH,0H 
| | 
HCOH C=O 
bn 
HO iy HOCH 
a ee | 
HCOOH HCOH 
| 
HCOH HCOH 
| 
CH,OB CH,OH 


2. D-SBR) Hes 

A i D-AEBAREML-ALR. WBE PARE, AD 
KE D-PARKEA L-MAR NARBARTAHSABA KM, WU D-FAR 
FEBS] L-F AR. 


Ay & Hh BER 


— A= BIRR (ATP) SWARM, LRMKABYSREAAWR 
WAM. fiat: 
A+B+ ATP => A-B+ ADP + CHUM 
(3% AMP) (RICHER) 
1. SaRREKH 


He 4A a EA Be: 
COOH CONH, 
| 
(CHa) (CH2) 9 
l + NH; + ATP —> | + ADP + H,PQ, 
CHNH, CHNH, 
COOH COOH. 
L-Glu L-Gln 


2. LAA tRNA & pay (L-Ala-tRNA 4 ati) 
#246 L-AlatRNA WER, KLABERAREWAM PERRIER. 
COOH 
ATP + CHINE +tRNA ~2 AMP + ##M + L-Ala-tRNA 
CH; 


Sap BYGAME 


SE ES ER ME FE, AREA TS ee RAT. WE AT 
PRE R MG, DAR KEARMRAZ, BPM wa, WOH ie 2K 
FR, i BY Me He Hg HR BE SY Fe HEM FE 

BE ST Fy WY ee, SSI ee EY FE NE, OEE TTL EM HY EE Ba 
EPR HAM, BT RAMP RHE, AERA, MT RASS R 
ABU, LASTEAMAELNKT, REXMBASDBRTAKER, EMD 
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AA PERMA, BR TR BMABAMERE, Mins AeTe BA 
LA BR AIT IE TE BOA, 4B ie; KCBS MRR RR PERSE, 
Mb AE *_E FA BAAR Pe a, BA SR I, A ER EE 
GA Wiz. 

BEY > REA BE A RE RRA? ARB HAR Aime, FPP 
Zi Tih KR A, AA RS AR, BAN ER he oh IE Be 
KRREWSD, iii, AATRS, RARE CHWMEARS, HbA TE 
Ri, AS, MAAK AG, TOR RIES Oa EER FRE RMA EDK 
KBE 0 


—, HFA BU 


HAREM EEL R MRD. BRAK), TORRE EME 
WR — 1b RARER MEIC RRR K, BEDE K, RIE DA 
BBA). SRE RM, BEES ze BE ay DD A EE TT) BB 
VIHA MIRZA WA AY TE I UY xe, WE AE UN EE — ERE PE AE 1 WR 
WHEEL, HTEBR MM, RYE, BRM TEK 
A, AROSE FESR RDAD RM, ABA FIER, HREWMALAA, A 
BM CAKE RM, PTW ERM e. PU eee eee Ur yi MyA 
eF | 

STE A) BU BY) 8 FA AT AR Zen ee FA Ai (a) Ze, MMH AK, RHBHBARK, 
HREKG PRN Se, LABW ERT UARSASABL irks ee a 
Ai Bb LH em (FALL / SFr. ADL / FE) o 

PAPA Mit: TEER T, -ER RAKE RWEWRLAr OH, eEA— 
Afi, 1964 FA DAL SMe, EERE T, LARA LARA T HED 
AT Ow AP. ROMA RAKAH, EER AMEN 

an 2 A HY 2A Be EA AD BP ACRE Bi SB OD RL 4 1 ite (we) BR HY 
BEAT hi 1 we ARF} =1u), 

EBAY A LL Ee Hy 4g AS DE LSE AE  — it 1g de H/A =10); 
Ba HY BB TT SR FS 4 DS Sd HEL EFL 2% WOE YS HK AY BG et A — AK 2% He / 
=n), 

5A D7 2E BLE TE— Ee ARE OF CpBL, BE Rk ES) RE CRE, SRP, BA ie 
AY Et MBL AR Ilo 

Bri “— xe AAP Fete HB EN ke AY HEED PE HH RF, Oe EY 
RWWA S. ATAR-EAH HR? AABHBEAK)SME RM ATE BY 
PH, KMRES AA, SAAR, BUSA AAMEA TB). PAT Bi 52 eh BE 
SHUR, AB RMA, UBER BAEC, RW RREEAT A722 10% Wh. Ak, RH 
HEN RVMBERABER, SEW ENBREE, MERWE +0.1°C UA, —kW ew. 
KARTE ZE 25~30°C EA, Mii pH WHR MAE ES AY, BED WU Ew Zit ac He 
° 170. 


WANA, HR ee HERE pH WA AEN, 4 PH AA MAVRA AN MS 
PMMA, ABET WEN, MAREK ANA, BAe 
PERE AiR FA A TA A AR PP, A ee FSB eB HE A BK Mo 

Ba 4 — AP BY 7 EH AEE AL, EE EY, A St 
MREERMIAA, HOWAR He, PRAMNMETAATSH, HESA ER, A 
HH 4 WF EE fi — Hl ss ESAS Ra SE ST FP A SY, 2 
ASAE PU FSH, AAAI EY 


=, NEBEAM RRA 


1. WEXK-ZSBRMMREHH 

WeEBAAM, NIE AT i. TEMA T, FETE IM A— ce 2 AS J 
DN, FE JER) Se BE FA Se BRB OE Fo i ET ES Zo AT ima ET TE) AL, 
ARH, Te AK, AKDT BH FRSC ea WY SF 
Bo 

EAI AW ERT, AY LA ae GA 2 FC 8 as ns BEY IY TA GE LE RY, 4 
FE EE HS Ye Ye BB BR TE BBS SE 9 AS FE I PO, I a, BR 
PR), PUM, Ae HBS AS FD EAL GAS BE) HG, BE SO TD A sR A YL EH IR 
FALE, | 

PlGn. SA 1 sake HME eT, YEAR AE 1000 SEF, MPR 0.5 BEF, Ap 20 2EFF 
2% WIRED TE 30°C, pH6 WARE PRE, 10D ARSMR BRAM, KH 
He) AY YG Fy HA rede LN ay HF 1 peat 1 fir (g/L ANY =u) RIE, WE: 


x 20 x 2% X S—— x 1000 = 4800 2 {ir / 3a fil 7 


2. AE -ENAAMRNLEEOR 

EMEA EM ERAK, AWERMERT AINE. ERLE ERED, 
Fa JS ir RE SW Ye EAL TE Ed EB ET OPH EE 

WEAERWIERS ES, MESSE, LAR MRE EERS OA 
Ko WANA PEE ETA BY DE ABA IE PEE, BA EH YR EA 
SOE BE ASME — PYRE, TELA ARR a PEL AVS BE We PRI ACE vb a FR YE 
FA WS BS AEE, IPO EHF J BE 7 3 WE YB 
I TEPER EE LP A 

Pal ABE a BE Hh WY ez Hy YB So BA RE BL EE 30°C Al PH. 7.0 APE F, 4} 
BLA) AE BA Bie ES Ae AY PL EAD AT A, ARR ES, JERR — eR 
By Fit EM (Fi FE EAEBO , IA ze EY EY, ZE 30°C KY PAR 10 4} Sha, 
VAMARA SENHA, MAES, PILMMIEa, ATEAMENTREA 
Ji, 75 ATR SH HE, Bs SE RR ART EF J As 8, HR sR PR, J a 
UU az Jes, FAN GEL Ay A > PW DHE A SE, ACTH HE a ZEA 3} eg 4} a 
DP ENRAR, ELSES MLL, 
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FT 70 We AS FS BATA Bee TT IS, HE, MOT, EGTA, Fa 
MAR MAIS, RTH BUS WY DE OE PER ER AB ATT 


=, RMR WEA 


HGR DWT UWE EN AA wre wee, RA, EASE 
Gk; ERED NEN, BREAN 4, PEER RMAARAN-Ew We 
SEMBLE RI Bh, MERE, ML REAR MERA 10 4 opHy 
JAM, HARA OSES ENA, BU bLEee, RATT 
GRUB, WB AE ST. LAL, ER MITA AB 
PERILS, 72 Yy7E E-GBY Te LSE RIE Lh, (BS I, FA SG RAD 
EMXAT. MONA RW PEE 

PYAR RkyRl Ee) SHAKADHA 
EEA, WA 6-3 HRAKEAMEREA 
PER R, PAE, BAB pRE NaOH fait 
(S275 wa FB ES Ee ME) Pe BBS 
Se). PU AR BR Fe sD PPA 


~ NaOH Fist (m1) 
wm © eo 


x 
of wes «EWE, FOMALEA— R ARE 
10-30 60 Byer) «YAO REE, A AYR (A 
B63 REARS pk HE) ZEA — EE a Pa LSE, BPE A 
BOLE TS He APA DLRY AT ARYIM, RE HE K, wee 


MMP IA, PR BLBE, Jz ee BE ET EA, Sb PR CU FY J EN Te IE BY 9 0 

es OS JZ HE BE GS TH FE TT RR — MAR, ARERR, DOR rE aS EAR 
FD PRISE HS HG DT J SET BS RE Fs 7 BE FS ADB Wi) SE ZH HS BY 
Ws. FAME, Ay OME Ba Ze 7 BB HY J BE, WD ZH FH eB) BS BE, By Ae eC 
J > EE) BT RA RUE AYE Ae We. FEM EE — I I, — PRC HE 
BEE HH Ae, AR J HR He — HZ AY ER HB DO AS EB YE), Ed PBZ 
REE, HT RAAT, 


SOT BRUHBAWMASURSWRFAHAR 


RELA HEALS, “Ey ESP TE RAE AE JR RE, PLE De BEB 
ef, MRM, EBATPERAALC—. ATM RM EEA PRET, 3 
BAA AAEM, A HCA 52 By Hy a eT FE A J BEE Oe at 


Ml. FAT AG JR BUA 2 BA, AL Sp ME A A BE 
—, BH PMSF itPAAABA 


1. RUREABRNEENSM 
EBS BY BE FE De FS, AAPA A at TE ek BR Dy Hae BE CF OS] Ze as) FA be BE CA LE] ems) AF 
172% 


BE EE CN » Hem) 

AGERE ARZBIN, DESDE YR EE SEE ZA O~4 RR, RHR 
FE— HAWS, W4}2% OA Fil BC —Et, 
SHARMA EE 0.4, WA YEW 
REAR, FEAR 

dp/dt=kE[S] 

I WW saR BE Be PG Yee EG nT 3 Im, 
BLK RE SR Yk IEE RIEL. MA 
Hi 2S REL BO RB, 24 eye BEI 
SUA 4 GAS, Jac PO Ye BE RE BE HY 
Was), WIS WEE SR WIRE 
LEEX, LMVKARKKE, HAE 
RW: dp/dt—kb, 

4 PE JER Ye SE FA JZ EE EH 
L2H — Me, ABBR NA A 6-4 JR PIKE BRR Nei 
WA BAA WER, KER ER, UE me 
AHR (APRA), RA PWR, ERA, SUS HARI, 
EXAM, SRA tHY, PRARWEY, RW PREM: 

S+E = ES —> E+P 

— JE DA BRM Pe Py Be A RSE, ABE SE AY BE, Te 
We) $y 6) Ye DBE, PRE AS a BE PE De ae RE, 

REP AAAWEHIEC, HROKREMEN, RA-MOMESEDEAR HAD, 
AR PLACAWMRA SKVAS, AMBRE, DRAESHBS KOASAS 
BLP Ta) Y), “PT PR RE He, Pe A A ERE te, BE RE I, WE RS 
OA #85), MIMEMRE A WRG RE, Meh BC MAKES, 4RUKELR AM, 
WRPHBABSEWASR HAY, RE IROKE LRA AES PAYER, JE 
WES RREILF AK, RMAKNRAKRMRE, MEAT, RAI 
BE, A RES IF Day Wy, (6 BL EE RE Se, PA ES AR EP YK Eg EE RTE LER 

2. HRARMREHBAHEXR—KRABK 

KY) FH; (Michaelis) fil 7% (Menten) J fis 55 J W156 2H SIE BP Te SR FS SD 
Wx MBER, BE E+S 4 ES TAM EAM MEF, BEI-tERRDRE 
SLMS AMRKAWHER, KOKRAER, CRM S LEGA ER, 

ARP el A EVE, BELL ATS} (1) , (2) BUBREFT. 

Hy +8 iz! ES rh’ E+P 
CE,J-[ES] [S] [ES] 
Est [ER] RB RE, 
[S] aR EYEE; 
[ES] Je Ai WS HER 2s SSP Dd He 
[E,]-[ES]RRASKRWEA HRM KE, 


S$ 8 


a 
o 


RAKE Y= dp /at 
$s 8s 


% 0.05 0.10 0.15 Eat 3 
MRE (8) 
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AERA TERE o ARR Re, RES RWAA MR Pil DW BY IX AD 
TES] Pree EY, 
v=k[ES] (3) 
(3) Pk ARR (2) WEBER, RRM DOL GEA Kn, WE 
(LE-] — [ES]) [8] _ 
LES] ri 


see aT 8 
[Es] = () 
SX. (A) Hh CES] 4 Ee] 8 i DBA AS TL, PL SAT IE A A HB, CES 
FEI UEE, WATT AEA, UBL A) HRB LB Se 
[ES] Ay DL SR (8) FRA THT TB BR 


_;,_LEJ [8] 
v= K+ [8] (5) 


(5) PAY LE] APROX: BIS ISIC IN, SRR UA wee, BP 
[E+] = [ES], 2cmy 2 Dee BEA SIAR RV CBN RR RE) , Fe a (8) AE: 
V =k([E¢] (6) 


#5 (6) FRA (6) 18: 
joe K | Ka [I (= -1) 
ER MPKETER, Kn POKER 
VRE WER M1, EERE T, BRIERE 0 AT DUR CEE VD 
YEE IS] ALE GH Kn KR. WET H 
AMM RKB, HEV AK, RERR, B 
HAAR AEA T WRI YEBE (SAU WE BE © 
SR, YAS) (ERR, » FESR, AE 
Acti 28 WLP 6-5), Max ARN RAI, URC ve 
BEBE it, BQO E BE SR He ILE MIE He 
A, GRUVR ERE ACE, GY We RE RE 
EMS), IS LSE Bee RE, CPE BE 
EEA RARMRIEV. BT eK 
AS ARABS RMR AM, ERMA PB, BERR 
MIZE, WAABKRMHEM, MCABSEWAe MPT. 
5A SR A_EDR FS SCORE RH RF G4 TE — 3, PLB EE WH 
3. KKFRHELAKE 


Q= 


(s} 


DORR ARCH TT DUE, MRE PREZ emt 2, mye: 
Ti 45] i 
Zz aoe “* © 


FAI Kem 2278 LIVIA BK RE RE, A MeN 
Km FE RY — TARE HS FEE Fs EL, EP PR REFER, (BA pH, WE SARA. WF 
e174. 


KO-| —RBHAR HH 


By K ik BD KU) 
FEES AE ot ze 2.8x10-? 
Re RRS iB OF 1.6~4 107? 
NADP-# se Phi Abs Aisne H # a 6.23 x 10-3 
ote 1} BS AER % 8 6x1074 
RBS DS. RR # 2.5x10-? 
Be ha Zz FF Ze FO 2.1x1071 
WA ahs iF H,0, 2.5% 107? 
FRIAR Aw ot BEAR 5x 10-7 
FARM AS + F o-fyR— 7x1074 
4 ht BS 1.1x10-3 


#3 — AE RY, EERIE, MACHEN Kee, MAF ES. ARE OLA 
Kn iMHeTARZS, kh 10°~10° M (46-1), 

7A He — Ee A EET PE TLE, BA ILT Kp fo, Plan MEW « &% b 
7A YE, EW IS] Fo ZA KABCKAA A, ALE Ae ee A LE 
7A EA, RRM Kn fA 5 x10°M, CRE K, fiw 2x107Y, 

HFK, EHR ER, AKA WK), TUR RSRWHAAHH, Kn 
K, WWE DHA, BSKWHRAAB) R2En BB), BSRWRAABK K 
Kn #AI—7*7ARM PBS RWWA. 

MK Km BAA, BY CAE TE 1 Ue) me BT Fy OT Tis BER RE, FEN EAN SB, 
FS S32 SV ak BE SB JER REY, RAN BE OS ACHE PE, BTU FSH A MAAR RY 
BEA, RAMEWVKAASRMKE, BRM, CMSB RWAA, XR 
WW MIATA HRA RUERR HD. AWM Kn KDA UAE, TED 
UREA REIA DIRK RMA, JEDI (S]=10K,, A, WABI 90% HIKE, Y 
[S]=100K,, BY, WW 99% KARA, Alt Kn (ARDY, RE BIE  K 
PR AE i AG BE IAB Ee KE BE, TH Kn HE BEXK 
BYR, WhO AE BS AY JR EE FA REA BRA 
EE 

WW ESE BRIA Km BS, FY PADS Md EAB TAS 
PREFER RT ERE, RW v AA Abbe, [8] WHA 
VER MDA EBRRARKR REV A Ke hl] CZ 
fi, MA 6-5, | 
 «xBFRRBBR— PRE, BRA KE, i 
VRAFEN. AAYRMKERMM, RMR AD 
SMI, RU PRES ARE, RAE A. ms wy 

FT TEASE V (AN K,, 1H, Ws SK FA Lineweaver—Burk 6-6 A by 25 AHR 
ERE, NAM OR. WK RAEN MW ek Per tales 
*, PERHHAAR, PAV MK, ARTUR. WKAR ABER: 

ge aig ath | ah (7) 


ee cipepe ee 


RAAT yme+d WHRGRA, RBS ST y, pe ATs, A oo RT 
EIA 6-6 ARN HR 
DPBAD AR Tayo Sa ‘dalebiel 4 pgp nO, MARAE SL Ena 


BE , hate + EZ AUC ED Hy eo V fio Shseaneheh ota a, FECA LAER AOR a 5b BK 


(s] 


Ee, BURT — Al V A te, Kn {Ho 
a. 

a. 

VARSCNUARIE, WADE ZL PIR Kn fit 


ww a. Kn ee > > Ay i) L2 Ar AY 
RH, H=0n, We =F, BI is Pt 4 Be A sat ta F A= wt ay 


~ TST 5 fe, BURA A7L 5 |S He [s 5 


4. Piel pay—z itis 

KTBELRVN, BAKWABRPAAAW, RECARRE IEW, moALea 
iB. VAL RE-LSRPRHS, SARARAN ROC. 4ENRWE-B 
RY, AY MSs RRM, BLA PI FF ED 

MA, ARE H.0.£ALA—-AULY GIRERE TRA AHL), 8 
F202 AIR BK 

H,0.+ AH, —> A+2H,0 

DORA WK 2075 4, FP iE 640, 083, 548 498 BR KA MARIOtH. 4B PIM 
A F202 Ja, BRB EET, GT see Be, FE 561, 530 Se OK Ab ib ih — ARTY 
mat, PAB B20. BAM T-PAIN A REE FR, Wl A202 $5} 
He, AERA FRRA, LRSM AMMO IBA, JRA PRUE i oh 


BL, BLT A Tal) MPA, OEY a ey JP seem: 
H,O2+ it ACHE —> (B20, it HL BS) 
(F202 CEE) + ER FB —> H,0+ it A + ART 


BRA 2S A PA BS, LL D-RAM, EEL FAD WHR 
2k, ALAN ERE, SRB, SRS D-AARRARWEPREA CR 
ASB fa) Ye, TAO WM ROE SALMA ARP, RE 
Wy VA LETC A AAI FT BEAT LAE FD HE a HK 


=, Bway AWA 


BS HEAL BY Jz he Se Be BP Se AY AM, NT BE, ES PR EE RE OR BE RM 
mA), WO AN AE ESS, “CATA E So rh 2 Mg HE PY Jc EE, BEE EB EE RE 30 
Po Soot EE He ER, MRA A, WT BOR, Len 
HETW EAT AR AF A AUS Fe es BY HE AE TE FA 

1. ee El 

Fis Yih EA BU, AKA TE 60°C WL EBV, FEI BE RV BETAE. id 
BE XY Bis VE FA AS 5 OY FE 6-7 Ze AN, HU BE Ay OPC WY, Jz WR BE Re PS; WARE EMT BY, 
JQ EE 1 TIA, (ET BE FS ARSE TT te, IZ WE BEBE AE ERP BE 

(1) keRR B-HM, E-ERET, RAER-MER TARA RKBA, X 
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AS BE Bh 9G YE J SSE, MSE ERE PE A PF BE 
E SiHME—ZAEE, MAEM, —RIE, 
hy iy Sel Ps Ht BS SEE LE ST~ 50°C, HL Ys 4 Ho HY 
BG, HSER BERS, WIZE 50~60°C LIE, ARERTARHY 
KAAWELM, —HHA-RLE RM, wef 
BEST BS ENG ALS} FCN I, BE EE BESS, 3 
—FHHFHLES RK, MRRLAH, WEES 
PETG IEG, LER RE — A AE ER | 
SUH LM MHES —, Vee ie, | Se 
Hee BIC HARE CU, HEF Tal, DEL 2 fy mT BE 
BE, WRN Kem, ee «847 BEN 
RIMM, MM ESRE RIG, RIMES, WEARERS, RES REAGE, 
ASR, AMAA KAS; RR, BPE, REM AA, Wee 
WEE AMM AER, WMA A eS a 
PEPER EEE Ae 
Q) BRHRRZEKY AD MAL RGREOREEMREEWEES. WF 
KABMAVE, VBLETH AB) 80~40°O Bt, MERE: BIE, FB) 50~60°C LIES 
HRRREA, SHMRAUAAZWRERE, CREECH, KE REW, PRE 
RD RAI, tm 3942 EA RY RAE ZE 45°C DAF, et 50°C BHRMAKTE, 
60°C WF LOA EIEHS MIE, MOE SES REALE, DEBI AEAOR 
GEE ERS, ME, BRR ED 
BY ASG, WTAE RY ANTE o-RE MRE TE T5~90°C FAREE, 15 4} PhP PREPARE, IP TADHE Keak 
APRA. Wb, MOM BE BAe HEE SN pH A, ME RERE ew ALIN HI AY 
FEES VE MENS RAE UAE IEA EAN EBL, SE SR, BET 
Bae, 
eg HG HY RE IS PTS, eS ST BER, 
“NA ESI USE REE. EAE PA, ZEN PR a IS, 
HERG HY FB BEY PELs 93°C, ZE1F~20 4S ARIE, 
T FBG OEE A GEE, WDA ETT AE RE PEGE, BB PO SE 
2. pH Hi ER HM Hoo 
MINED MANDTRERARK, AMEE 
7 pH AEWA. BMPR pH A 
: ES Ah AEDES ACHR Jo, SO PEL BGI ACA 7 A DEL 
(LURES pH, “4 RAR Te pH BY, 
es t—1- EHR, PA 6-8 HEAR MEMLTE MEAN DH OYA 
pi AEH» 
6-8 pH AYReia 1H PEA, BA EERE DAA, A 
WEMOKHEZ—. KSAMIGE pH 1 5~8 2M, MW ROVEWOM, Hoa pH 
4.5~6.526, WIN MMIE pH SE 6.5~8.0F4, ALA, PROBA 
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4 


pH1.5 Ok Wyte), PPAR A ie pH 9.0, {ARNE pH AE— TEE 

HAL, ESBS ARI, WW PAM REA, BP RAPS AS AS aR Se PHL 

AY UEAe, Altiei& pH RATE EA EAA RN. 6-2 1% JLT LH Bei PH, 
K6O-2 — RR We pH ff 


fig JER Wy i i pH 
Bn = A S&S Cais 1.5 
B & A B mzteA 2.2 
ik Big RRA, BERTH IK 6.9 
hk BY RA TERA 6.5 
me He we Mh BG tee 6.8 
ote HHS (GARR) Het 6.9 
oe RS (EH) tet 4.7~5.4 
AS 5 BS GH) TRAM 8.3 
AS hb 8 CAB) {BS 5.5~5.8 
Be BE BS (BEAR) peas 4.6~5.0 
jt Ae ZS CF) H_02 GeSiir. 
R & A Baa 8~9 
+ FE RNA BR RNA 7.8 
Re 2 BF (i) PERS 6.2 


ATAEA TE PHA ET, BREA? RT FRR AD Be 
MTG SASHES, DH REE Hy EMA MY IR, FESR TO PE AU REY 
CASK VKRA, LRN TM PRWAS, WTAE. —mU AT pH 
MN, MOTLAEEA We ARSREe SERWAA, TRUK Re pH it, UeseT ih 
PERE ASE ERAS, BES RN 28 BE ER, FHT REE 
AB ESE — BP RASS 1K, DO AE, RIKI, 
AM SAA TNE ARK. oe. 

PH RT WM RMREABRAY MS, BHTREEA IR, A RAE eH pH YE 
BPA REN, mT RURPIX pH GH, MRT, DERE. APY pH fete 
FEAR Fa, Ln A as Ye AE Ah RG CE 30°C PY pH fa eye Ww 4.8~10.6 FE 24 at Py), MEM 
a-te HMA 4.8~11 24 IVA), BSA APE BERR HY RTE AS EP ae, (Ee pH PERT 
RAG. WN) pH terete wl xe, ATT RR AS EY PH YEH. 

FIG pH Al pH ett, HAHA RA PAM, Wade aaa pH Aira 
PH ew, MERE pH Mire. HT pH BNR AMET, A 
PH fa 72 He 5 Ab BAY TA] AK 

WMH PH Ba, FATE AWA Ie] pH Behm FE REL BE PE) Sb — 
EMS Te), a Hei PH ARF FP UE RE, BNA BAAS pH fare HH. 

3. HE iE 9 

.— EAE), BARES REE RUE. AMER, MCR SWIM 
PHY, 4KRWREKKBRBREM, ROARK, RN IRE AT 
BEBE, RW RE SMR RE RUE KA, A 6-9 aN MIE IEE MARA, EMT 
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Al He RAR, Te PRE MR 

—JRHNUE TS, BASSLINE BE 5 Ye REZ DY 
MLRHALA, (ARLE, WHS 
Mis 3, RPA REA, YR BEA, HEPA Et Tal 
HK, MERA ATMRRIZETE, METAL T RHE, 
Say WG RECT FA] A SERS LS ew BE 
BAH), ABIX SERT, BENET, Fea 
EDEL Th Ye 

4. 20ST OR o 

PLE AES MET Ds HY 1 AA DR BK MRE 15 
SEiilo (GEE BPE IA RT I BP ME BE BE AC BAR SRMERZAAR 
RISA, WO A PT ARIE, Wn Me** SRR MS WOE EB, Tat 
UREA = PRL REE, Te Co** SACO, ee aE 
CMMCEBS. HEP MAA, WA WOE OREM EAN, WR 
AER HEY BEA Mg** Wt, HYG IL 15%, 24 Mott pREEZE Lx 10° M A AAAT A, Mett 
YE 1x10? M BE MEE, GS POAT EE, 

MURIEL MAS, MOLT Nat, K*, Oatt, Mg*t, Cutt, 
YZn*+, Cot*, Ort**, Fet* SAILS Cl, Br. I, ON , NO3, POF 4, May ENR 
CHEN, EX LMMOE OO LEE ERRMMOE NT, SRE 
GHRMAKKMAG, MINAD IE NaCl RUE, IEEE MUHA, RNA REESE Mg**, JB 
Qe Mgt*, Mn**, Cot y Woe, 3242 RAM AFRMEM, IAA Ht Cutt 
Mg**, Co SRT, MMM DRAM BRE. RAT ST Eee ese 
HEA, ERS ERAR CAME EES CSR RE 
UES aM; WOM REET REE. UREA ea 
HEPERRERD ROLES ADS, WAAR SOBER, BS} 2e NS} 
FV VLAN TETK MLR, SERRA, GEE AK, NaSOs Sy nts & gE HON EA WOE He 
FEL, SSE FILS GEE A} oh SE Ah OR Ah AE EF dn 3B HEA 
6 AMEE LE LAS TL HIER AE BUR AST I 0 EAR, GIN 
EEE RAS, FEEL TUE BE ME BE, REGUL, IK 
eg PSR HY Ae Fl 5p SS a ah Fy, RR ea BLS A AT PW A, 

AMR AMAL NE PAE BELA, MOUERIN, DORE. EPRI 
KAS WEMARAKLA, AWEEW EH REA RE TEN, SIA 
ZO ZR (EDTA) 6, SHER AT, RECAP, TAMAS eR 
BSF, BEIT E ARABI Ha HSER, Ma A WO AB BR 

5. DBL ITAR YE ROO OF 

(1) SpA eM dee ERAS EE AT | 
Rae BR Be Ae sy SA He FL, SEE EF IS) J LSS, IB ER DE 
38 Ye JA, MLAS SE va FEE PETG | AE TERRI EI 

MAINA ASH, MST (Agt, Hett Cutt) _—SUb RR BL AULD 
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BR ZIRE, AO. ZED, BB, A LE AG A BR i AS ARE a FA), Fh 
PAA Ane WE. Mii) AAFC AE Ty CUNT HS, BEBE. AR, BE, ERAS) AB AE EE A BT ah 
7. Mel a A ois APE EE RA REAR HN, Minke ea DAA 


TEA A BUBGH 16, (A APY A I eR IN A 7 TER ER, A ee 


AL iii FE. 

BoM ALRBEN, AMALEREA HEME, MAWRKBRES, DW 
REVS, MPHWEARMACE, WEWANBWWR, KALBA, mae 
MiNi AeZAcwek, RAL, BROMINE RR, SRE 
BHFA, REM. ALR ER, TUOREB LRA RAUR 
RM EEPRUN RARER CRE, HERRERA PDA RRA, IH 
MAMET RMLATE, ALMA, CERCLA RARER 
pa 

(2) HENLE MENTE SROE MR PADMA, MS BF 
VRE MM REE, RELHFCRAREETMSRMEAWED PD, BET haw 
AE PLES, UL TREAT PE HRT PAd SO He FA, A PE} 
3, 

1) AAR EA. BONA SMR WER RES, AeA 
HER RAE, ARES PT RIES HT REED, VALLE R 
WM, AAT AREAS EB. ESS He FPS aT YE IT IM, a 
AAMRKDLUARANMAS, UGE SI, WMI RAL RSA BL 
BLS WEAR AT MA, MORN AEE EE 
BG ES Ny SH FA, | 

2) WME. SAMA SMMBSE DMM, HAT Ue RM 
HF, PRESB il, EMSRS TE, ORCA LAEE NA. 

Ay KS) BY SSD ALAN AY BES BE, A Ae 


WhMA—-AIRAEW, WEAVE, Wot Ee 


6-10), OYRMAR PRIME MMA, o 45 BRR 
KA (HAD; © 4RMAS IMA — ZAHA TB HFA 
Bt, SSLd Aa Ae REE, GRRL, 
A610 AMAT = MARAE, Me, 
aD TE ARIA FG SEAGER AO, RRA eR 1 ABI) CGDAR 2); 
© YRMAAPMA-ZEM TMA, o 5 E RHRRA, HA, BHAI 
FR 1 GLA 8). 
Ze AVE EE, AES eR EE 
Sa, BERN RAE LAMAR ESI SAH, ZA 
JZ ed BA TPE GS FE as EI, SAT 1 ID ED, SCSI HD BE HE 
WHR, TERR FAR EAE: 
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£—-RWRAY, MAHAN A, REL RMIA 


Fl, Fy ASAE MES ia A) 2D Ey a ae) 


E+S => ES—~> E+P 

24 6 a ai SF ET, BE -Sp HT AT I a EL 42D 

E+I = EI 
FO REM EYRE, EE RE CAR a A AS PY EES Bs BT EB Sh 
AAW, AUS — FE SHEP DWAR AAA, BMT RATE, ASM iil 
Fe) AS BC HEF Bm CEL I, Tri EL Bie A Sal) Poe ES TA FG PHS I, ACM aie] PB RE FE Be FE 
Fn hl AAR AAA REAR ANAT A, 44 NST ie SA PRE, WUT a Pe FR; 9 
MVE WIRE, WARFRARWAA, Dime EA, Px Ses iil /e AB BY DA 9 Dis 
Dik PKR RRR, MALRARORWAYW SRR (MT XR) RAW, PES - 
WO ASS AS FE PEM i 3 


CH,COOH JO CH,COOH 

| CHy | 

CH,COOH Moot CH,CH,COOH 
HAR ATR ROR 


FE ICE JZ DM DOA PS Bi, OB ee PE HAT ta) TB, 2 Je De HP HY Die AR HR BE 
a, BAC SGA-RAS MRK, WER IM el EA, SAT PRUE TUG Be AY IE He PE 
Filo 

BEA Vy on ee ME Me SD, GR BEMA ST, BAA Awe SMP_ a — FA ee he SMe EB 
AT TES EM Hl, A—-AMAR Wear, MRS Boi A I el KA Ae fF 


° 


cy 
Pa | ST 
N= 
he SD 
EN-€ S—cook = N—K_)—SO,NER ae 
AY SAE FR Be BUBBA St <n? SM; 
CH. 


(fgi5 PABA) 


N—N 
nae \—0ocH, SMP 


WEIL, REG A — Bh mn cy RG HE A SE 2 RR 4} Ot 2 EFC 
PABA) +4}, ALE AEN L PABA QRWN AMR RM BREEN E RD, B 
TA SAU RA At, DAT EAE, ANE S, TAA, DEG 
ER FSR, BERS WL AO Hl HY, 

Sa Sei Pe AAG IL, 3280 FA SAE A EAL, PRE SE pA 
GRVEA, AMM MRWZ ARAMA, WHE RS (GRIN 
HA) 25, BASF By 2s De SHY AT, AR A A HF (BU) A 

AE RES HEAD BI EFA. SKI FAG A IER RMA, TLE Ae 
A, RPRTE RM MA KW=eWAZAl wy EIS(E+S+I1 — EIS), xXHAwA 
ARERR ATE, Alt, GAT ORAKLAGM, BREW SMMAZTA, RAK 
SHE KA, EDT SLAVIN il HEA, ANGE FS HE aR RE AR. A SB Agt, Cutt, 
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Pot+, Hgt+ nyse FL, 

KH hil Fa) BR TE GM Ja EEE EF, BRE ARE AE HE 
FA, ATT XS JEG Ys PB Se EEE AR, EU EF ERIC ET BR K mn {Hi 

(3) —X% ER 44 tp wi Hi 

1) HE“SRB’ WMA. SUL BULBS SENS RE RRA REN 
oe Ay, ATE RES ANSE BH, NAL EM AA Ah ARS 
WIS, He ey Se ee EE, SUE ABI RS, 

2) FEMI, ABS MBAT HR eLL  L RE T e E, “BIE 
REO, MIAMI K, RAMA AH, PUN, SRR TEAM, Zam. 
oe MSY BZ. NAB SET SEMEL See EI HA, 2S 
AGAMA DULY PRAM, —XSRRSMMSR BEB LA wn 
A, MAACEDR, BALBAU RMR, ATS MA SHIA TLE 
Sl, Se EY AB Fl AS OY a Gl FA, 

POZE SIE GS I HE, ARM SRA Wi ER, MIRAE 
Hk. -RAR. HEA HEARNE, XE WERE HREBMRPAL A 
RIGA ELM PRPS BPE MPLA BA PBA, WO CREAR, SSE 
G ARARDRAT, RHEE, ERENLENDT +ORERABEA LWHERES 
bh SMBS, MOREA RRA SAR MS AM ARR MA, BSEZAe 
LR RE AOA A Poi HE RSD, SE Ags ai SS FE CH HE, TAS SUR RIM th, CRAIG HAE, Beet 
Ai EU F: 


le) ESS 
2E-SH+R-As) ——» ASR -+H,0 
E-s 
Fi ZENS aD CH,-CH=CH, 
j 
* SH SH SO,Na 
= FUERA 
CH—CH-CH, 
fy. 4 +26 -SH 
g S SO; Na = 
As—R 


3) BER. Beaty Agt, Cutt, Hg**, Po**, Fot*, Fet** S576 rg ye BEny 
fia TE Ay Bg a He EASE FR TB (LFEPA OS FE YR HE a ed PE, an Ag* 
WE BEAY Ox 10" MDS Be Sah YEA, Hg**, Out®, Ag* YR BED 4x 107% M BY Rp 
HN 20 Be a Ba Ser TN ah ED Se IS ET HBL ah A A, fe RAE TE, BRA 
PSE VE VA, UGS PRPRAETE HA. 

HT BSI PORE A oR TE, A ee A i Fl, SO ee 
JM, MME RMS RERASN SAAT Rh, SBS ATM a, A ee 
an EDTA, RARER Baath AAyT, EMEA LKA. 

4) AUMRA: AURRAR AM P iist: 


Re—-0O”% \x ue). ‘BE 
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CH. 
*\cHO re) 


CHO Oo CH,” \ 
Whi 3 \pZ 3 p - 
CH,O”% CHOHCOl  CH,O” \OcH=CCh CHa f 
CHO F 
nad 
aH 2 RAR DFP 


if LALLA WA Ft AE BER (DFP), RAMM AB, MAR. RRS, EAN 
ARSE BANA, HPN THAR Se BORA CBE Ss YM ie 
FERS PE SRA, AP ERE SE 2 PE EE EA EMS, RH 
ADP, WHEE PCA I we FA, AAD BR HE He ZEAE Bei ok fe HA LR 


(CH) AVCHLOHOOG —-+ (CH,) sN*+CH,CH,OH-+CH,COOH 
Z BEB fA aR Ze 
ZBL PWARSME Sha MER, Mee, EBL 
ARAMA, MAA CH CBIR, UE RINUES:, SBA UT 
430A, APILPRERR ER, MTS RIES, (ULB ZEA oD 
BRIG, SHURE HPs BE BRR LTR SS CLE ERE RRR, IVIL HE, 
Z. BMA DRACERPS ACER BL, —22 DL ZEN BL FG SP RAY Rh IRA, SLE TIAR 
STG SROPRE, MU RA TTTE Ce, URLS ALL SRE SD, 
FRA BB ALT EL ASS USE EF, SE C28 AER ESE Be, CTT FA eR a, 
R O 
55s BLD AZIM HE FB PSE, FTAA — BS SK ONO i851 R-C_NHOH 


KAWEBSMELADIBOFELRRTR, CORAM RAM MRA BS 
MRR, NEARS ER, RSLS Rey ALE Ay RE HR A SA A, 
fee BE (BALE HG ML BE) A AE FE (ALLE HS WL BE) ABE 4 ATO RA LEP A aT 
BB, CANE ESA PLP RAVES BI BEI BY BEBE NE RR KI, ERR 
BRR PERK, HER IER, TAS SHURRASAREBO LA DHE 
Sh, KAMER. RMB ROT: : 


RO Oo RO 
EH + pe paar es \0 + HX 
RO *x 29 ales OW 

Bats RA OPAL AS RR 
CH, 
eee 
Sp ) CH=NOH:T 
a 
ae mae 
RO “O=N=C ay 1 + €H 
Var foes 
ABENRKKBRE 
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Mis ASB) Fi AY PG HY DI Te WL AR 25 HP RE, 4 SEY, AY 
16 77 A] REDE FS HY 307% WF, 

5) HUD: FAEABNKVEW—-RWDEAHLAUNKLAYD, EERA SA 
RUE EA, ERG BUR 2. ORME SUAS, SY SRE TSF, ESD 
Hil AS PS Hg Fe a Mo OT HE, BAA PY 5} — IR EA, CE SD ai 
WAUHAMWHEN, Kite REM, SB BAEK, RELAWLMBA 
TREY. 

Pees aa) Fee BR ANTE FT BH IU FE, DEFEAT LA EY AB ZH BS BI) 
Wo LHARTES A MUN, MEE Y MPS, NERA EAR. He 
AEP, A PA BY Me TG IY EEA, ATE PG BER VE, BR RZ SY ng 
RMB, RRNA EAA, ERS SHIMLA, DASE 2c, FRE TE 
fil #0 2 8 EA 


BHAT BARA 


—, BART fe LA 


Fey SA Wa Ae BY BA 3S; — 238 ey A A 9 A Js 2B A Sb ETT EB, So A 
PPB LARA ABE 7K FS, UO PS AE Fd eg TP — AE, A AT AR SE 
BREIL AE PP WD HOR AY & BAP Be IS aE aH DD 
Ho LAB-RKARR A, ADS, A-RBEAMMA PE RIA SD BAAS), eA 
HELA 2 EA TE FD, Ry A LAS PUP RP Bc TE AF EE TI — A 
DY, Wie TES Fh HE LP ES BETTY, CASE A EE SA, A EY 


Sy Hi RIK, HEE BY) J A — J HE, BEVEL RE HAAN REET WAGE IRE 


Bi, J BAS AEE FRE. 

BSH UEA Sh FW ED AED. Hey Sa Ae J J TR He, TEL — 
BSS yk AN ARA, UOIBRE PH 1 PE FA ok PS BRS, (AS PAY St AIZE BI ARK, 
“PBF 100 re He BSE A AB OT AY FLA OK 5 


REAR | RASA | RB 


Alt, 2M, HEV YRESE, REC MBERWHE, MLE PRM 


RERRRE AB REALE RERBAEeNeS, HPA ABR 
He HAC ws shi 3) SSF PR PR), MAN EZRA A, MARK, BW Tob LKE RAED 
BY Fi TES AR GSC EE A Th 30), A AE Ae Po AR, BEAN See HOE RF PR 
Hil, 1 Aa APY RSC AR DEAE PRD, PAE AR, 7 a ES, IY DG 


© 184+ 


ob Oe FF Ba PY He Rs A PE, FB OY A KE 

FFE HE Dy SH 2, BR AT he BE EZ, FEELERS Hs A — 
FE JA BH fb HL, BL Hill CE a ai BY, 8 a A FS A A FE, 

«BREAK, PEARS RALNAEBE NT, RAMR AEE, Tae 

$2 i EP , DE Se FA GER RGR, PRE LE BE IK HY tid BEE PRE 

BFE LA EI EE, SE EI HE, PARAS HR HE 
FAP AVS, MERI REAC ISTE A AEA Ad ETT SAR EAE, ER TE 
SARAH -HR, BABU BH BAH MLA, KA MBA RA 
WE Bi A > it, SE ESE ST >, MATE EK — RA 

REA AL MARAT BAL RR. BURGE, 2016, ed eA ACHE Te HY Be BA 
Ja S| AaB, GES AS ay EE Se, HY Sit ge — BE ZS a, SR TTT FOG Wk SYS HO HP FRE a o> PS 
Fe, RE SHG YC HP ie FE Sas Ba HS 8, i J i NG A A Bl 3 


—. & 4 wm 


1. mAh 

AY AA Sb Rs REA OK RAR, WET, MARSA, MT AA Be, 
TU th FG Be (oi RE RC TA, BH AT AL 
Pe A HES ae, ET a SE TBS, SR AS OB A Sd BCE FT OK Pa, TB 
BY, Thay FB SARA. HE EBL, SE aR PAS, eR ad a I at 
ARAM CR CM, EEA PH AEE Foik— eR, SERIA Pe, Be REAM BE 
SB, te AUIS. Maes, FA ak Ae Ge Oe eS Rik es NA TIS, WBA 
PSI 2S. OKs Ba PE TK PAS ba PS PI WA Be J Hl PE RIE 

PUA BHA EO ah BE oa, £E O°C DA PAS ZR EF PA 5 ~10 FR BEA PS A, SE BFE 
2) a AMS. TR Pea BS AP tt, RL — Bh RK, TT A HE BR AB 
AVI, RMS TAA Ds RAE Eo 

2. thie 

PKA Sis RTE A ERE AS, BA BB AF BE Pa Rh HY ZK PST 
FEMA, PPM ANH TGE  HFAY REFE HORT A AE EES 

Hie PH — KU 4~6 Hi, WT WBE, WA pH MA ER HY PH 
BEEN. ANTM pH Riis A, REE AEA He, EE 
UH PRPE RS HHS. ST ERAVUEPE, PH AE A WEAR YK BY ERA PRE, WH 
veh} —R SBM aM, Res AA 0.02~0.05 M BERRA MPR, 0.15 M Ae, OR 
BSF BAN AT RAB Beh HS 5 HN GE i SE SL TS AB ES id EO ~ 4°, NTE Ba 
1~5 fi. AM AMRAR Ge, BRA HME, 

3. iR4E 

FF Te ae I REE EIR, DOR. HAM RARTTIA A. HRY SH 
RPUL IE a AR, WER PRS, URUK RG, SECO BRS, BERUR YRS: BU YK AK 
Fo 
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=, BYR RILA A 


FATHER PAEAKEA, ARB a CEA, AES EA is. (AE 
ACEP, TMA, A BA, AER 
HF, ASE th, WR A ie BESTE TE A, TN RE, DRE KS MA to 
in Be Ee He A KR, TE BE: FY EP aE, PAE TS i, 
TN BER — re HY AE 

de BR ST 7A tie Sb, EZRA DAT AKA TOR. a F ORE 
Ate PS A RMRE, KOAFORARRR HERNREARSEES FEA, Mm 
AR NHR HARKEER, RR ERE, BRR SA eA ht (MnO) 
SE ZULIE BR, Uo SET EAT APR, HS RT Ft FE 
Pe, HARA, APRA RMERE A PAU A AB Ss BE a Jee BES IA AS ZH 
Tat 2K, 

ASANTE RS, ALTE A A8 BE A PE re 2 EP Pe EBS AS Td SIE A HBS 
%, BAWABA. AVANTE K. SHREK, AWRARMA RAR PRM 
TE ACHE AY CLUE PPR BE FSS A RTI 

EDT PF HG AMZ a EB ER PY A BE BS AS Td OR A A A BB 
AWK, RP AWRAMRE, Hea RR. A RAS. TE eT LE 
Ke, KA BUG REA Se, BE, (EAR, ARTE iat ee 
BEAT MEE. 

As LYE HUT BETS LE — Bs TT, ARS, Te Re Pe 
EE, PRET ZE O°C DA FRE. RATING NTE e. MAAR GER 
MRE) MRE 30~60% , YAAK RN, AMAR, RIL IMA, DAR REE, 
VJ Bis FA NT SE PE AR | a 

25 SES PA PE (A EAE, TEASE, AR 
SHE TBE TT MAU 1k, SBOE TE EAU LA RT RP KARA ERE, BE 
is. Ja PH —W HY FA BAAR A kK RK. 

Se BE od FES FS tL Dy FA BE LA — A ETT, Fe FR A 14 $8 UB HE 
Ko ALEVERBAEZRMDM-KARRMN AW HL, Wa. BIL, BHALS. 
BEGG BEBE TT LA WA AGS AE PR AY ET Be | ERC HEIR PATH BE 5 PR HP HED Be IR 
WA PE ET WR BA BEF, HERS WY FEE EAR A EA A, BEAT IRIN PERS, 90 CEP 
MABG4H RMA, MB ILI, BPI SMM MI TR. SRRADH, Ws 
Je, LBS TR BAY OR BA SA YE Be aha HS a a), LY FPA TH PH 7.0 RYDER AR 
IE HS MTA Le PK, Ra Ee ite, FA A A hk a A 
Ho 

SAUDE BA: Be Fi RH BH Fk HE AB HY OR A TT, 
A RADA, A BIE EE RR. 

MET BS AF BR BI A BE UE IK, FEY A HP FA tA att 92 
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HEL ETE a STCHY oP DEGT A} BONY BS FEE AR, WR, a 
PALS, EEE PE LAER 

ve FE EAE RE CEMETERIES UR SE 
RGAE TRG EE, ERRE ASA MREARARE AA, HORA He 
RAE, MBE: MES, AHA, UPR, RNA BeIMALzI 90°C 
DAP, BLE ZEST D|— ea 0~70°C), B— Ew 
(A015 4h) YA, DEKSRRE GEL, ROEM TATE, BO 
EAT PARLE, ERO RCE HEAR OE, IO, 
AE TAKER. 

HT RACHA, EARLE, BTM RR 
IRI fal, BEAR As HE ID a 


VW, 2h Fe FP 


tes ANY, ARET BA ERM, TA KRGAR ERR ED SHAE 
tila. FAP, BRT Si Ee ARM EB hl A PS GH A eb, 
re SoU ET ASE, BRAKE AAA, WDE REA RS ERE A A) 
Pre AY BA 77 ie BL, 

Hoi 7) (BRE) = 1a / EA CA = BA / BEA CAD 

SHRI A? SMNSA BNE, RT BMAT SH, ERA AAS Eh 
RBA, APLAR, HERS RSS PAB LAL eee in, We 
AEA TSH BI BEAM. 


Rie 6 4 3 2 
BEA 20 10 5 2 


Hae,” 6/20 4/10 3/5 2/2 


HRA OSLER, BEAK, Kept eA A, Ae 
Fw, (AREAKES, Pri BAVA Le, a ae. WR 
Siete RARE BIH, ERT RRA ST. —eEER TRE RBASREA 
Wi, ZHAI EHR. BZ, FRADE, BRDERS, BEAR 
HEBD AEA AEB ER. KARE, LAMAR 

TSP PRRTROT RARBG, MAP % CB 
WEA), , 

; eK EGY 

He 6-3 BPE FE AS MOG SBE BR FT PE a AS a , BT Ee, J) SI 

RAFAL BEAR BR, Mae a RPE AE A PO % ASEH 
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K 6-3 AMIR DR RRA RHE 


Be A fe Tet j* @ % 
£ Z Bi ) Bi SE 
ae ae @) BARE | ep /meee | OR | yay 
Mh 30 “21000 0.7 1 100 
AEEBR, 
2 BPE (55°C, 5 4) 7.64 15017 2.0 2.8 72 
MPEREA 
KOH pve 5.58 14872 2.7 3.8 71 
g |) DEBE Sree 0.113 5025 44.5 63.5 24 
BYE br 
5 BARBERS oT 0.048 3467 71.7 102.0 17 
% BER KRARM 0.016 3133 200.0 286.0 ‘15 
7 FMRI] 0.012 | 3100 255.0 365.0 15 


LRAT Bi AEE RRA, BOM AS PIED EAE A, EIA RY 
Ba, MAAN, BEAZPRD, REALS, AHAKBKREAERES, BD 
28: 1/2600 4%, WMBAKHED, BRIT, ALA M-PP Re, BKM DA 0.7, 
Jay 205, ALT 365 (5, (AREAL EI IRA, ROR EEA Ay 21000, Fe ja Ay 3100, F** 
it RA 15%} 

Fis Fy 2A EES EB BY DFR Hk SRS, RoE i A 
Bi Kho 


Zz, A we 


AAMEATERARBKN— HTN MARR. AER MAT PEE 


ii, SPACES EES, ROG MERAH, (ICEL, FL K, WARE RESER 
Ki, LABHRPAWAR, BY RAE, ABER LEWES, Be 
MLE, SERA EERE OER —BPAT KA, BE 
EY BS ZE TLR ASP VE RG, COL BR KA YS BR DEE A 

AAMAS A HE, TERR, RESMREEAKKM, HSZSRMD 
JB, TRESKE, RARE, WHEREAS, RE Ate, 
ALLE. HFA, KA ABEA, EMR EKKED., AERA 
MALEK —-RHRLN BERR, 

LANEY Hi TT EK} OS, D MT, LI ARS ERR eB 
E; ORABRK, MMU LERWUETRERSE4WRAL, MAC BR 
BEL, EERE LAE LHP SRE ER MEM, RABSMASRK, WH 
CR; © 2B, RAMA WRN, EMD T SKA ORS 
4; © AB, HM ARERR TS b REBAR, 6-11 HHT 

EMME RE AO AEP AIR LIES EZ. WME ok AR RNA fil ie 5-H 
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RR, ARABIA BR, KF 5! PR IR — BAP Td Fe EI BE TE EE: HH TA 
THRE, Hi RNA Hl O'-RPR, WAM 1h, RRS UK 50 Kz 
A, FT? tin MA TY Beis Bl SE HB HE RAS AR Hi dH 
Fi ed BE SAB EAE EA A ET FS A Lb pT PMI PIAS 


(3) ZEKE 


oo 
Z 
FA 


(MRR: 6 


{7 
Oo & 


OLE 
Covetbim: Beer 


A6éll A2nnackilanaienee 


Sav BRA ZEIS RE 


Fig EY fa CS Al Ps ES EE OEE SAAR AKA. BERET HE 
VERRY, FFA EET BATS IM, TE DS THT STA A, 


—, BEA Ps 


BBE TE Ja Holy (PBL) LARP) FEBS SZ TERE AN REE, HRY HE 
AW ARKIEHAW, EELGED POWERED WN REEMMASA, BR 
EMM READ, RA 2~3 PREM RILAM, REM OER, Bev 
PERG (iL, SEA SE PAY ES RE A BS Td TG NAL, PRE: Ah, tT ABE JLo 
5 Po Ay EO RSE HE — EE 
DIANPE a, ACESS ae E Io} 4p 
HE, BULA RIE TT ETA 
PRRER ARIA AB GZ, th AT AE PR Il Bk BE 
(USE EOD, PORE 
Fy SX WOR BR ESE JUKE A STE TH A 
HABE, REAR, EY 
READER, WEE, Ep 
ik, MRREA. PIER 
Bi, Se rh 124 EA HE, 
ee sy 5 4 J ela — Wit EE AK ET 
BU AMIE, FAS As BAB 12 
fl 119 (MARR 41 Ory MAB FAY 6-12 APR RRB S HOS TAH 
#E23 SY LB BAE, FSX =A IERIE UE BE RT 
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b, SRO, KEDAH RE KE, EAP BRR, Ae 
FAIA, WAR BET IAA BAe, KAMARA AERA, A 6-12 HR RR 
S(RNaseS) WA. TiC RM S RABAT eA fea, Wier 20 
AAR 21 UAARZANKE, ATRAPORARK, HREFSRED. TEBE 
FEE, FY DAFEIX HH 20 4 ERIE IY S AKAM 104 PRA S BAAH, Ha 
NPE aA. TPE pH AEE, KOPP HIALIRA, WENN ERKRE 
BA KAS RIE 

BA Fe AG UES HP oly BAY Fa TSS YF 0 RI, HP BIE OR OT FETE 7 AI , DE al RB A 
N-¥ig WBS 6 SAIL IRAE FBO A RA. N—Sig HE 12 HEB RAED De oF GY 
Azz CBE, MPRA, He RA PIR, WA MAM SE 
NSA ERA PET Mic, RW ERA Rh, KAT mich AR Re BRT 
FDP BFE, dn N—h F AR RBEAE PAA E A  (fad Pe TPCK) 2 SBE LE BN 5 HE 
Mis), AP EEA TEP REAR ED, tridte Hiss; b, S| ME AIR, Min DFP £—<e 
ARP P he “SBE TP Ser RAE EASES A, Fe a SES EIT ea, FE Bea ERY 
ARTE, DFP fe ARE FLE BBB TED, SF EMD TAY Serios ALL, SUCRE HS TA TESS 
BRK. XPT wi eae TPOK pid Ay Hiss; Flee DFP Hic hy Serios ESE HY RU GEFL 
ABA PNR. RMMCRSA A SHAW IE, Ae oD pet Ci aM el BY 
BS, ENA PRA —SH ity Cys AK, M3-HR ME MAB HA TRS 
RM il; RMB Fy 212 + RRA HAT ERARRIE, AM CRE a, 
HRARER, WAX—T RHA PG SHAK WAM A, WAAR, 
AIR 2 AS ETE TP EH, 6-4 ANT HP DAR 


KRO-4 RUBHE APA RERRE 


ig BERBER mH Hb RE 
ARAB A 124 Hisy., Hisyy9, Lys 
if fal BS 129 Aspso, Glugs 
4B ILE AS 245 Hiss7, Aspioa, Serigs 
RE ABs 238 Hisyg, Aspoo, Serigs 
AR INE ABS 212 Cyso5, Hisisg 
cH PEE A Be 240 Hisys, Aspo3, Serigg 
HEA Ass 275 Hisgs, Sergo1 
BRET BS | 258 ee 

| 


Hisy17 


2B FE Po WASP AS AD, Ot EE AD 28 A BAKE. BA PO EE, 
IRB L-T+RRACRA, THR DEER, OA AT RE BE AY TK 0 
DAFT, AL a fF AH 


=, ‘HERS’ Bb 


EG EPA BAITED Poe AE AE SE SR — Fe SS 9 HY TE 
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HW, (A, BARAT MRR CARER FE, AN RT EME BA IE AT 
PEABHNWA, ETH, EBSKRWACHET, BHA PARA RA eE 
4, ERP RWB MRE ENA, KHATER, 1964 
Koshland 2h BRA Shi, VABEATDHANA-HHREE, ABM RMR 
fihZ al, ~AHRACEREH, SRW SQ MA) SBEADTAAN, 4 THA 
EBS, BEAD FW WAAR — ee, BELT ths AE HE A FG A TE SE 
SALE, HAAR EME, A, THEM AUR SCS RA, BRA GE EE BEBE 
FT A6BABSRA RAR. BSERALCLRARWE TBH EAA, FED 
Fe ESS (UN PR KS. PBS) BY XE A A OT AR AS SCF 


6-13 #ZSERaEhHRAA 


A. BABA TLNEHER; CAAT LNSAEE SIAR DARA; Daman. 
1. SSARATLRABAAED. 
2. RM5|Ala, BSAWRAE, HECHE A. BHA, AAITSROAS. 
3. MATS eBATHAK, FCA, RWMAEBAT EA. BHAT TESBAS, BREME. 
4. SARIN, BSRMASHE HAE IK, ACRES ee | 


=, BRABRRE 


kA ALB RKERIERRA, RABE, HT SHRM MRE T EWA 
BORE, SAN REL ERO MK, WOR 
EMMERBEWAREMMWHE, Hwa ‘ 
PERLMAN AS SE 2 HZ} BS ~ tae il 
HORA, BRACEWRE ABE, eaw—e BE fPecuiT ne 
HAV, BRR RW TD Ay 
(EH, KH 6 hk, REA BRR RAG Hes 
(EAHA, ME 6-14 AR. AWB 
VME, HEMET 7 6 Ba, Geek REE 
BEI, ARR SAR ESE, BRA 
Hb, BRAD, “ALERTS, A 
ARIE Pb, BAAR. WOR AE a ny geal 
RHS REAL TCTEMEHMRE OBE, PAB SRO, 2S LeREGBE 
ELRREAM, BHR IEA SAME PHT.6 Re FETA. 

SHEAR ED, WRERDW, FRI EWDT EY 43,00 KW PSSM, ZB) Bt 
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Fm: 


ROG EYE, AGES SES BR Bk, 2S LE EG a HY Fy 34, 000 By ESB, 3% 
PB SOMA SwOR. 

eR MORO, BEI PARR, WMATA ALA. WO 
MBE EH — YEE KA, GEE PE WR RY, BORSA REEL 
HED, MME RAWYS EH, PREV RERRA MK, RSRYWORIEA RE 
Bo BASES ARUXHATRUGHE, THURELEARRA OREM 

245 thw. 

BOE FLEA ERE ey 245 PA EBRE 
AR EES, BEA a Rk 
eS Hh, A615, MEARE Amey 
YER, Wt Argos Al Ulers ZIMA KE, wise 
75 SAE ERY 0B SLE WG, AE GH it 
te Spbdfe oc URL MMSE, WB 
4s (Seryu:Argis), 4A ORAS A, ZEN 


mo ZH ‘ Rint AMER (ThriszeAsnss) a FEAE 
6-15 Poe ALS RGA aN BIN SE oe PAE, Wis 


$e BU Ha = 2% oe 28 A ED EA i ET BY 1. 

SCOP DEB 195 fy 24 AA OT PAE I PO NK TRE EAAR, JR 
AAR IY HE) EE Rit, WERE RE PS, ATOR HK, BEAD 
FUMRREAMWA, KOPAERRE RAE, Ph EWKRE HT REA 
Le FE E HOT T Argis 4 Tere ZA KBE, HH Nei HR. TEP EERE TP, Leis i) —NHE fe 


O 
A Aspios HIRIE —OC | _ SENTRA FLT LTE TY A BY Y Sotaos Al Hisor Z IDL De 


Hiss; LA Aspioe ZT ARE MT “HARA LE 6-17), 1 Serio; 9 -OH 
AE SWE, AMF AEWUER EA. TIZERUEAIE FE Aspios 5 Der ZAM B TE 


RRAEAS RELA AB 
(te) (OR EE) 


FY 6-16 leis RRMA AREA PIE MINK AK 
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His 57 Ha 7 96 ERE His : 


Ser 105 _ Sor 195 


SC=-H—N_ LN---H—O pee fa —hH=Oz 


Asp102 


> 
3 
Fe 


I oR 
Ra |S 

#9 -- FE 
mim 


S Y Cae 


Nv 0 
\Z H-7 [LR 
BAW LO —™E 


He = 
BiB TED 


A617 a RRASABECKRNENMTE 


Tp, Aspros RAE MF Series HH OH BMA, BRAT Heth b, LA 6-16, xv 
WEP, ler HIRATA KEN, 
A 6 AcRRABZABEMNENE RED, SRW KBRIEN, WAT 
RRAR th Seris BA LWRTRS, eh Seria HEARNE, Wa K WA RER 
BFP RERAHREAPAY, Ria Hiss RAPA, REAR KEBIR, Bw 
ikbt Hr RoNH 7" 3), AUR T° 4E T ZE Series L BEERS Site, XFL BEE HE (AI 6-16-1, 2), 
IKAIREAX, “HE BAS’ MM KAT EMP TRF, PEON, MAW AB CL eae 
KEF, L-KRERAES $F AY, MAY His LIBS ABE AB oy, BETTS PE FA, BEES 
7S, Wi, RCOOH (Yo), BREA Pb ERY MA 6-17-83, 4). KERN EABLET 
BEDE, NS PB Bs) PES a A AE APE 3} BEY 0 
LAKFEDAARABUBRVARE, REAA-ELBRRM. ile way 
—# EAR, Fia aE FR ENR, DRAB I, WRAITH. a, FR 
RAG TEN. AERA RAZ —, WET RAE A UR ER BR, AE 
BSG BAAR MHER, BMBUMIRBARET MIR, BEL Pit shy mA 
RAHA El. 
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Ww, FW te 


RE-KAELARRARUE RY. Po, WAAR STEN ABT 
ARGS, ML — FS eR OS REN SIRES, FF ABS ES is, ERE HE 1G Fey, 


CH:CHCOOH 14.9 . 
i, | dn, CH;COCOOH + |] + NH, 
N 
H 


H 


; H, 
°, CH,CHCOOH __TO ci CQCOOH + NH, 
OH NH, 
H,O 
s CH,CHCOOH => CH,COCOeH + NH; FAS 
SH NH, 
CH,CHCOOH 
t i: + CH:CHCOOH ___ | uiod + H,O 
OH NH, i] 
N 
Ny H 


5. . CH, CHCOOH | CH;CHCOOH 
SH NH, NH, + H,5 
N 
H H 

SC FP BS TEAR REP BE HOR — PY, TE Ate BY YT PE Se BS isd , BA ATE Fe A 
fi PF EBR TS BEE HE FS AR YS KS BOL, HE HB AR ES SE HY Jt AE J FZ 2~3, 
SAGEM, EARLE # ARR EMARA REAM, MELA ARS wa 
ESB i, AMA RN AEE, WES LS A — TK 


EL ey eg | Bie 


Fe) SW J FS BE AE 1 TT 6 1 2 BY, (BE PT A 2S, A ET A — 
RA—AAS, CNEL BRE BER ERE. Mie Ria eh — i 
FIX. HPRBABA ARAL, CRP AMARA He, EP ARS HSL 
<A iS Poa FL Ate LD) NAD* AA sclk, HE16 L-AL RA AR: 


CH,COCOOH+NADH <—> CH;CHCOOH+ NAD+ 


OH 
FL 


WAS APA BB fy LDH 4} AVE 150,000, #P 2 dy 4 4-H 87, 500 HY 
WERAM RHO, MAA LARA UR AMO FERRE F SA 
Sra ofs , PE] O18 A pp Sie ws 2g 20 fs BL YY Td HK PS 

ARRAMZ HR UASH AMES CMA RAT MAK. HIE LDH Je th 
H Ail M Fh 82 AY ES A SE, AW EMA EK, A 
FEMIKPBASAH, 4H MIMPUMEUSRRARENAUERMRA MORK, B 
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E 
> me 
ne ee a am: 
ee eee es PE * (-) (+) @® 2 
Bnd len erst 
Bee E iss 
18 @ @ |e @ 
1160 ¢8 Geo 
eee @ o:, 
1 hun eaten 
RA 79g @ he 
EB) 6-18 A) f&36 #62820 FL SUS A) 6-19 4-.~) LDH; #1 LDHs |) RFA LDH 
(LDA) iS al SOBs Fk Ais fi LDH; SRG RH RK 


REP ARRAB HA, RAP a WIE MA ay LDA, — A, (Bl a 4s HOW 
3 ARS); LDH.—H3M;; LDH;=H2M,, LDH,=HiM;; LDH;=M,, Wei (b Hy 4 DML 
LDH; fil LDH; # pH? HHRRAVRAR TSR AK, CXF, Ra 
FING, HAA WER A, RBI DARA LDA es, AKA 
6-19 LAAs 5 Ri. 

A 6-18 BY A, AR ee AS AE A, A A ae ES ML 
PE sejé LDH, RHA) HA LDA, Wish a LDA; RS, Rw MAYLDH, x 
PADS AMRA ACETATES, REN AMR HA mE. TM 
7 Wl BFE HA 4 Tes AY REE PASS BM, CR REE IETS Sp Ly WLAN HG LT Ak BY EB OR PP AL 
ETA, BAAD. AAD READS MLEURA READE, EDT mae 
AY AG Ee WM = RR EH GSN, 24 ee BEE CELA AG RY, PA PR INS TR BE TB) — Fe PR BE 
iy, Ha iy LDA gt pe4h) tal, CES RA 25 AE PLR ZEA = RR WES WOE Eo 
FH He VAS Bebo ULB PEE BS DR A HR SE AC, DB ts BE EEL aE SD FS, “4 LA 
BY, PUMA E m, Ff M 33 LDH HY HE 46, HARRIE PLR NAD*, NAD* Nay zt 
— Fe ET. RAAB A BBS eR, ARI] M BA) LDH, fA 
MRBUAS RRA, —h, HE LDHAFETHAASNAA S$, i Ma! LDH WAR. 

Fr] DORA Ot Fete tH, ZEA ZS SE HY TA  , EB He A AE A I 
HMA OMA, DES A , EA A BY LAB), BAY PRES) fl C 2) iW), FERRARA 
WAP RAAB, USHARAREMAMNA, BRRERRE, STARE 
ER, Esty BARE MAMA AM, EAM BE SHEN REKA-K 
FA F320 AP 1 HB FS BY SD A EA TSE OE, ETT OTF A 
Pew. 

FRADE ATE CMA SRSA Be i IER TP, inte LDH i 
K, SPHAMRBE HH, “RA RAAw, LDA RSME, MAY 
LDH HAM BRKAERAa RE ER ML NREH AAAS ORM, LDA Fis, 
APA AERTS A LD Fes, A Us BR LDL Ft Fi. 
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Si ABA Ze De HB 
aD — mh eS 


BER EE ERA RA De Et ALY. FRC RA Ry ie ee HE AR 
Bi, 23 — Fife (amine), SHA, HH Vitamine, VERN RE, PREZWRES 
REREAD SAA, AKRRNLAZW ATA, MA, (AS BAA 
RA, BRAK, HURBRAAN FE eK, ty Vitamin, Rie V, MAE A 
Wy FA fal Va RAE 


EER AMAA, ENB), AEARK. PH, BAHEMRRrE, MEER 


KBBRNWAF BR. 


ESLER RM, BEA tite, REBARP UMAR, VOR 


RE-HRAW KNW FABSRER WAR. REMBHTRAENDAN 
KMIZHBMA, FETRASRAER BK AMSEMAA. SH, Bie es 
Bak”, Haar iayr. SAN Bde” BN AE, FR SE A SY, TE aE eS EE 
BA, PRB TU. P/E EA A Baa a KR BSR PRI MLS 
Tp UL ERS EE OC SRN. AMMEN A TK el ae Ee IA. 
ROKTREZNTRENAD AH, Ain. AMAL, RAAB 
FAG BG RRA KEE TE NLR, TRA PRS ARR 
i, WEAARDRREYPHBER, AAR PAK Ae, A MERA 


PHA VA. HU, ITAMAMRH, HAZAARAMAEAH, Dime 


FEES FM 

AKT EER TRE RaW MES, ok ih FT MSS oA HR, ig F 
SREDY GYVABEDFALKSAA, MARA RMSE TA: sen 
EMEA LAY — His 2 EEA? ANH, MRMEMED PBA BEA 
A, in: PSWEAMIRKEPERAR, SUMADAEKR Os, GREBERK, MKRAD 
PASM ES EER BL UR RMRRM ha RASRAR UWA 
ASL, ERA PLA Aah LAY TL, BVA AS AN BE RT re SER EA, TD BEAR 
FE HRA — PG OL, EE ORE BE EE ER, OK TT a a EE 
a KLEWRS, BR We SEK Bo, 


SW RPEERADEWEARPEK, AERA PAA eR 


WMA, MRE DA MENT RFK, GBIF, Ai wT Ll BE BD Ae ES 
PIMA ad BE, EAB K. MRIMALAARRORAER MEK, RERRD 
PAYA RA Ae HEE A LT PA EE SE, RE EE BYE RD YA SPE 
SETA, AMAR HTU RETR CARMI. AERTS, BES 
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SWRA AR BL, BREA Vo WIT SW AT AES BLS, 

EMM BMBK, RANEWLELE SOW ASMWCEAED, CNBEEY 
Hee, FAL Ay GA A oR ASAE AR AG A, BE A ES A IY OR) AE A TTT HE 
LRA ARAL A ET, ORD, WGA AYE A AEA, EE AOD 
WEA BEVETN AE SE EEA EY ESR A BA ERT 
SLT EW, MES, Pea MANAG ees Be Ay ES EA SE OLE 
TA. il AREA RAE AE BED; FeV BREA BUR AE Ze O; ERT AE  REAE Bro, 

ERR ), Pili: AAA VA0.8~1.7 SH, Vnl~2 2H, Val ~2 
MEW, WAR S~HS MH, Ve2~S BH, Vypl0~20 BH, AWK O.2Mw IH, MPA O.4 eH, 
Vz,.2~6 $9, Vp0.01~0.02 25, Vel4~24 BHF, V-60~100 Bit, AERA Be 
AR EHERT HS, LER PG AEA, I, Ve, A Vi, OG EE BF 
Pp PPV AOS TIM, By 0.5 ~0.6 S250 /F-K; PIRI BE RS Va 
Vz. Va. Vo Vo. HAE KWAAUH Ve REWER, BURP ILRBAAR 
1000 223% Vo, REA AA 500 SETE Vo, AS AAA IY BRIE, 

Lift > Ye Hs Be Se my Ay TES AY A AiR a , EA RIE EK, HR REVO, ROTM 
ft S MEARE RAE AO BOI , Py HEE AR SHE, 

Yee EW BU), LEME EEA ATE, Heke BE 
HG MRBEMBCRS SAAN RAR, ta RRA Se SORRY 
THfE. | 

Ae yy eee YG ELE REN, SR EES EE, 
H-FMEASHEAR, All, AAWEOMRES NBER, Pe 
LED HAMM AEA REE, AAWIERBEE; KD RRS RARER O, EAE 
AGMA C, Ti A AUK RAKES MRA C, HL YAM BM, 

ASRREWKRER, PRAETAD HE, RISER, KAMARA WREML 
AR WE RAE ALS Sh, Hee Pop RH RE RARERA RRS, PM, 
3 BOF ELBes FY BLAS EAE SEY Wake; Le RRA Se ATI A KG, ATT Vix AE 
A MR BASH RS; Ke MBL, BA aa, APR ES TG 
I, 3 Va, A Ve, EI HIM, MAA, ASS SRA SHE, A, HE 
EAGER AOMA, RI LOR TORE A RBM POW, WERE RM 
Fee ee ay ee BA, Vic AAA Me SA SO; Vo ATH an KE Se 
(EN, WHEAT RT. | 

HERR, MEKRRERA BEN, SHR EAL, BRR, 
RMSSBeH, PIN, KROME Va fl Vo SSBB, Ve. HANSA 
Zoe RR; KK Vo, SRAM; OR Ve RS RR AY Ve, 1S 
HL, FU, REXHSM AE | 

4 He EAR Lg AE AK, ET BE, ACE AE 
ey A A, NUE IRAE MAR, WA, 

Ye He eB ENS} EAT BL, EACLE LOSE LE, AUS WH SF IK IIR ZS 
KM GSRLA WS, WBE E UI AED IS ATE KATE BIA, RY PEATE 
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% ALD, EL Kyat: AGATE AEE BR Bi, Bo HAR FIA BEE, Be mR. EWR OF 
BBs H) MALE OC, 

IAPR, ACIS DA REA tA EER, UNFLIGR (Bis), ROA PERE 
(Bs) AEE OU SF, REM AMIFAR EAR oD oe YS 7 


SB ASAE S 
ye FA 
Meee A By A As BIE — AS ASH A AL TED, IRR Fe DL rH 4 
FROM AIM, Fe STO, RR A AL Al BRE, SAREE AL AOTB 


PFE 3 i EAP OE, Ae TEER AL), Ar ER FETE KAMEN, As EREET 
PRK ALTAR A, Ft oh oP. SL Pe aE ee EE A 


Cr 5 
Gr s j j 3 USHOH , 
CN lo- 7-C "4 H 
mee ae 13 C ~ = yy y CH,OH 
SEAESR Ay EAE A HBX) 


mS } BS Bi WUT SRS Ee AS hae, Hey aoe A 
JRA, AURA Ai, ERAT UREA A, Me Rae, FL Re A 
THR AAAS b ee BE FS BY EE AL 

BEES AR DAG, AE DAL, TAVIS, Ba UP Be Be fh 2s Vii A Hk R— 
WSS HEAR A, YORE AREER EE A, TT A URL Bh EAE eA RE 
BHR, RRA PEER A Bae, MKEWPRERER, : 

ewes A REMERE b pe NY TE AAG, AMPLE, Pees. Penne 
RA-ERS, WAR A RZ AEN EBIERZ—-ARKES ae BF Ma, Wea, RAE 
Ze Ah, FERRE A RAL Ra. ERE AS, PRAM RI; FERRER 
AS Fe Fis HA A Bs HR SB FN HH GB 2S , TAT AD wD, TAR Sk, RAK al A A RE, PK TR 
FURAEM ARR CE, ROR TE EE A REIN A ERE, BLAM Ie Ww AY ek 
FET, Prin Ma WL EAE AR AB SURE, IE IP ee WA 4~5 5} Ph, SERIE A 
Fy 20~30 4} BR FEAZS PR Se EY DEES Rs PL EI, EE A EAE eA FER HY 11—- Hs 
Pe Re SOE AA SH a , TERRE PAA, OG PM AD MR | 


H;C CH; 


11—Sihi ful se RE oO 
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11 — JiR De RE + LE A = Phe ZL 

BRB OS 5 SI AY RE HER FRR LA HE, GRE A IN, PLR EL I mM SS 
REL, {8 250 PY WES AS HA 118 eh Se HG, FET Mh AN BEE TR, “4 SES Se VA HE NY, BAK 
BE, FERRER HEAR A AY, WAI WER RR, EAE A GW KRARABO. 

Pati, AAR A APM Me. (ELA ASHE. SW RAR A 
HZ A RL BHWSARER DNA WAS, RANE PR EEN a, 

Is DST Baa BCE. IRR HE, BE Be RAE AE A RE, VER ORIR Tia, 
WC BY — ERI IT AL, TS A PRE RT 

(AE, BER ANS HSB P He, BER A PHA WAIT 1~2 sy RAIL, AS 
Shh F bi. BIKAR A SR, RRP EK, REA fe RS 
SGA, BAM A AD, ARIAT RAR AE, AEE 
D i Ria Prac AAs A AA BAP aE. 


Sige TAD 


4S Dai i Rin MK A, 4 BAAN ERE PS] BBA, MAM RK A. 

HES DA-KiARBWAN SH, ENRERAMLAYW, BAM kis ATE 
4, PMA RANA De f1 Dz, De MMA ABE) MB, Ds MAMA 16 (fF. De Fl Ds 
Bg 2579 Re El EAA Nal, Do HE C-22 ML C-24 LAP, 


21 2 27 | 


9 


10 
8 | 
WN 


S24 5 1C (fM) B45 Do 


HO 
7-H ZUR el RSS (Lf) 8; Da 
\IP EN SS 
OH 3<0H 
HO 
—=_— 
HO HO 
1, 25-(OH),D3 25-OH Ds; 


0199 » 


#5 Hy Jot RIE AS BL at A HE , 2B bE Jia A ES th PE EF, BE SB 
Be HA LG ME, BEAR DZ EN Jia BaF EE Do, BE FA AG MEE Hl De MYR, Ai AE ML ze 
Fis 4 BF. 

AE BETES At T— Shi A Md RE, 7 Ds BY BAAS, 28K BSG ZR Sb Be FE Jit, AY FR AR Ds, 
AEAEE SS D ESOT, ATUL, AM a BOK BY Ds A AS HERE DL Yo FEE 
BGA A Spi oh HY Sit BG fi BS yps BY ASAE, 

UPAR IE DAHER Se D FER A AY Ta HEB SUE 1, 25-— FE AE, AI, 20- 
(OH)2Ds, PEPITY Ds Uo AZ FP EIS Ho 25-OH Dy, Ja AA EIS hk 1, 20-(OH) 2D, 
Ae FEED 

BRE Se D AY EAE PEER AE BER TE. PEP SEAR Ss D Fete aie HEB XO 
1, 25- (OH) oD FY sil PS DEI HE HS BUTE Re, SA rah eR we Ye Ey TE A AAC, TS 
TEE MA EA SER, BEAR SE D ABER A MT A BES ES PO A 
Cas(POx)2, CaCO, SEMEN, AMTARATAN Ek, th REAR DNR, BA 
#5 CRIBB Ac AE AS, ML PG, ORD BE, A AGILE A, IRR AF Ri, PB 
iF BUA EIA 

FE IMUT DX. BUEY A DAS BD ey aE Pe a 7k BES LR, BE FL EMR Eh HR EH TM, 
PRUE ERY TE TS ULAR A OE, REE DIN, PIR, A See 


AAR LW, GPA I Vo OLIN, RI AE A, BEL Le 


Wout RA GAA 1 97. WU EL PE EPR a, ABT I fh Bei 

He He = Dy Ba Tea th Bs, BRAY es TP A BE, 1 AEE EA Sk D ET FC APE OR 
HY Ht AFD FY 5] se EA xD LZ aE, ZEDL Ay LBS ee Tes. BN, SS 1 A RE 

#6 PYF, AS oh Wy EB A HE ED AY EER 


ER eK 


WE K SRE MAA, Api MAREN ED, BRE EER KY, He amt pal ABE 
SOLAS Te] ETC 

FRA 45 RAE SR Ky, Ko A, ee ee ae 2-1, 4 ED, KAM 
#27T R FEMI E. 


(e) Gs CH; . 


CH, kK, R=—CH,-CH=C—(CH,);—(CH— CH, -CH,-CH, ), -CH(CH))s 
| " : 
rf ORCI) 
2-FAge—1, 4-28 (PAE AR) 
oe, 
kK, R=—CHi-(CH=C-CH,— CH,),CH =C-CH, 
RANE RE 
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OCOCH; 


O 
CH; Cor 
| 


eit PR PF Cio Ae DARE 

HEHE Ky Al Ke BONE YATE, IRAN J RAAT BEE SE K PARR 8 
MENARD te, FA TAM ST K, ASM, kA KK, Ks MAT K, A 
SA ORAERK, HAT A, (AT EAA mie IE. ARTE T Ee BY Ke 22 
RRA PAM, MER, ALA RAY WRAY SLA ZEA 28 Bt Ks) y+ 
7k, AFT APPA RAR. Ki FPR RRMRA, B90 Ks WES] A TAS ABS 
fEFN, i Ks GMA IRE BALE ik, 

MEAs K RENE MIRE, ce He BET ME ee DOE ALA Dik CB EL > ID) By BE ZR 
SARAM SATU, MMAR SE, Xe PAA ia, AAA a hy 8 
PA ae A atin Oe, 15 Ys. Fi Jk CX) FEE SE A (A Xe), ee PA ERE 
MERE A CAF Va), Ca** (RF IV) See Tel Pe Fd EJ CI TL) 8 Dy BE BC 


AY xil 


Ce) «AF lle 


FAT XCM Re 
MLS Uk DE wD 


Pay 1s 
CL 3K 0 SE HL HL 
415}) 


¥ 


WY Ma 


2H BE fie tok EDR 
(AF ID) 
A 1a 
CHL He he Hee BE DE Bee RE) 
(HIF X) iB NL DE IE eS 
(AF Xa) 


ise IAL AEC BAF Wa) 


AS SARS 
(AFD 


sh 2f HE 
FA 7-1 MRE BL i) 
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Tl.) o #5 iin Ps (58 hh 2F AEA A RL SA Fi BA RE, BEM PES HY A EE A BA, 
PR FR Ae Fe I AF EE A, ae MH CA GL), AN A, 20 SE 
2, BMT ZO) WAH CEA), AMER, BZ, ULEAD OL Hl SC i he EH Be 
AFTES5N—-AM—-AWRRRM, LA TL, Ve REL PAAR REN y BR 
Mo Moh, AEA SR K eta Sh LAP EMA RIX VO AV AE eRe, HV AT, 
ASE DUE Hs BY y—FAE Glu WI BEML, SEMA XIX Spb, MTN ST i we we 
lal, 

HEARS K OF Bria Bees K RS SAY AE, TA JL ih ti, KI RS 
Scr) eh MME A Be 7A 1 Ta) BY PS a, RSS Ee IT BF r, 18 ESSE RS 
K SF BCY oo MLE WN i Aces SM FEIT AK 

SEALS K AR (CHE TEBE PRE BE LS, MERE Ee Be Se EET EP, Da ee 
PUG RE AN EA. BREAPRLNE PAA BE RED, ATK A ao, 
39 GR Ly a SEA FB A WE FE, 

VAP KH RRAER KRABB EH. MhRARSRAILWRAPA RN 
IEF, AD PTE, RWS HS Sat RAE Ke WAT AA, FRE 
Ke SAU OLtA as, TA) ERA AE Fea WR PEP, et FD Bad SG vi ASD 3 Fy es ag A) 0 SG, 
FLARE AY FTX 

— Rin TARAS SEK, Wee K ERR AD Pe RE ER, FB 
— Fi A A AL i BS i PTs eee KK, RA4KRO RR Stem 
BK 2 Ei 8 a EH Te AS RS, RAR PRS Be, A RARER 
K R27, MEQILAT BE PREM BRMIA B, ARE Hh LR SIE, 
AP. fi, Vl. BAe. WOR, SES AR ee Ai AE Bt HY AE ae KK 


Wy 2 awed # 1D 
RPE A, Ao, By, OF, PD o AER K, BSC: 


CH; Crh CH, 

: .-C{(CH ~<- CH; CH 

une FUCHS C HICH E“(CH) CH 
CH; H i H 


a- AAA BH (5, ie 8-= FREAD) 


bE Bitte 6, 8 “FEA yA Be 7, 8 PAA; O--AR eS 
RAM. BBA y BWIA A a Wi 50%, To BBA RA M12, BER EBT 
“HS DG” BVP. FCA RI, SUBS 200°C BARRA, HTERARAL 
WIRD DAAC, BOR ALAC IE. a RR DN TAA ae A EAN 52 A Ho 

es ESO LEAR UA, AAT RBNEAK. ARM PEA 
ALM AE, ER TCT RP BE, SSK 
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CH; 


H,C H 
CH 
4 | CH ory ee ie 
HO we 2 2 E—CH, 
CH, 2 


Ve RPE OR, AM ERR RAN RAR. ays, Ceo Lae 
RAB Ay Zo ei AS A A Be th A RETA, BEA ASST AAR, WAH, RAE 
HERP MAA A Se REA, Ve eR WRMWASZ—, BB 
A>{E iit i BE, 

HE EM AA AE LAER, RE SEMAR. MABE MVLABAY BSE 
VEN EAH 8, (EI RE adit AP 

SEAR EB REE A aL, WL, Jed EL AR A Ea Ae, 
PETHEMBA FEA RDA LE AS, 

Ve MVS RE RES EAU DUE OAK UY wi AE se OE PR BE RE AK, Ti 
BEES EGR AY S| IT AM I. AWA OEE Se E PEI PRA A 

Ze RTH AT, ATH, SU AE A EAE Se E, BARA HS TRS 


EE th 


ee hye: — 4s LAD) RB, 7E 6, SM EAL RRA, Lek 6, 8- HIER, WA 
AEM FANG — IEREE. 


CH.—S CH2.—SH 
vA 
CH, 2 
NS +2H Ne 
CH — 2 ee CH—SH. 
—2H } 

(CHe)4 wifey 4 

COOH COOH 


fi X A: 


she ny be ala 
pee 


Bice BZ sy 
ZEA TED 4 es oT AC AS CRA, RE EAL AL He 
8, SRR AH 
Ii RI FAP SSVI. 
ER THAR By RIB HELE. 


B= KBRBAR 
—, 4+ B, 4 TPP 
By HRM AA, Ia EAL a AY LG A RE ET TA, WB 
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Bie (8). HA KS DERE AE, TERA AR HS DA it ER i CTP) Bi itl a 
(TPP) #2 \4F FE. 7 


HCl 
nip gat 3 
CH;—C aera 3—4C—CH3 1 : ; 

| I TE CP Ra age x | 
N—CH HC? ®C—CH,CH,O | i HO. i P_o-P_oH 

\87 ——— | 

OH OH 
—————EEEEEEEEE —S 
mie T 
NORE TP) we wy 
PRES wT (TEP) 
N=C—NH, 
| + 
sestk ey ye i O 
eet | 
N—CH. 1 FORE a ee 
1 
HOCH *S O- OH 
CHs 
a-#% 7,32 TPP(CH;CHO-TPP) 


TPP Je Py A LIBR RS, Fd — A I ES EY, BL, Ba wt 
ER RUA EEE, TPP ASAE iL OY 2 RR ES wh F8 E 
N+ KIER APS OL AERTS MARGE, He C-2 RBA o MME IM AF 
BER LY. Bl Ze PS APB A RR, TPP Seg PMT we In BD, 4A Jes BE RAE R - 
#3 73 TPP(CH,CHO-TPP), BABU ALBHEBK CREAM A, ERC 
Bg A PEAS FRIRTEM, 

HE BME RGRAS HD, AMSRHAAY, B. WB IMS (0.5 Beyn/> 
), 4BGEM, WCE, BRR, CO AL RA RS AS, th 
DUA IPE PRES IE. Be EIR AR ty Ja SEM, VEIT) ULAR TF LER BPCREAR, IMG RBIS 
i. LUE HH 22} A AE SR A, A A Bs RA TO, 
HH et ET Ha CE) JOT AS TEAR HB EH 3 

Ye He By UR ALAS PAPE AT ERB ©1 LAG 2h ALT GEIS HLH SH A, 3 a Ht 
Se: pe EE SHU lL CP, ZY EL BY HE 3 2 TE TE 
FEST. ERS Bi, HOLA MAATE CARS BAER, BE (EI) DA 
je RG ENE | AY 

WEEK RT AHA By HULSE M RE, PR Bi, CAA CRE BREA, 7 
BAC PS BRIBE AT EIA, SS EEE TH, BE BL ASR, A 


NH, H,C—-CH, 
iy = 


WN GaN S-S—CH;-CH_ CH, 
| J \cack Ree 
aN CH, ‘CH,CH;OH 
Wi ie C3 By) 

EAE Bi FER PY Iza, BAB BARA AR RS ERE A OR A 
Am FB, FHA Riek eee A ie, BEEP RRS, 
‘@ 2040 


ES B, EMER PRE, PERMEP ARH, LRAABRAWNA RIMM, 
Apt B, ke, Bi HR, 7E pPH3.5 LAF RY MN FAB) 120°C WA RRA, Bi RAM 
TK, KAKA WEEKS, URE, 


° ~ w2+B, f FAD, FMN 


HEH B VRB RR, RASA 6, CPEB RAY, 1 
{27H 10 fiz AWTERNME, DRAG. BER B AALAAERE A 
AEX, EEDKAN ALAR E Pe BAN ER. . 


B,(6, 7-— As£-9-D- ee FR) 


R 
| 


RPE 
‘ H,C | er +2H wide Yr 
pee, R, BBE 
H,C NH -2H ; 
. " of - H3C : i a 

fl H ut 

Oo O 

CES Ga) Re Gc) 
ER Bs ith, ABET PRRE, ABtARD, ERA PRIA, BE 


ABE, RUERARMNA BING, Bo KAKA RAR As, AATEC AT PEE 
i. 


EARAGRAEURA RETR (MN) Me AM — BPR (PAD) BARE, BE, 


WikA— LAER RASA) WHE, SRAMDAACRE, ENNKRA-RUA 
CAA BRB AREA, RAERAD IER, ERR RMA ETA MIAN EB 

YMN RPGR, MEKRAD TWAS LEL—AT RR, FAD H—-4 
PMN 5-4 FR MAE THO MK, 


RABE RRR, PMN) 
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Co (ee 
H,C-C a ae 
SOA ae 
fc CTS Ste 
pes 4 
HCOH ¢ 1 Nun 
HOH 3 \w7 A 
HC-O=P-O-B-O-CH, O 
OH OH 
HN 
OH OH 


Ra EMBER (PAD) 
UPFAD AHEN MARR AM Ia bchite A Rams, WU FMN & FAD Ai 
YRS Li ER AS. FMN Fi FAD $c aik, ERAN REP FAA ZK 
BK. Pei al BY ET A tai es nF 


+2H a 
FMN —_~ FMN-2H 
isi 


HES BEGAN SHALERRM, ERE IAEA RR EX 
be ee Bee AA UE AY TE LAB EME, RE Be AAPM ES, 
4k, ERIERNOBR ER ARK Mia RIP ERAS, IPR RRE - 
By RSME POR RAE 

Bee Bo SRE TH Wt, RR SRP REE, BEWRRBA 
SRRREAWIED, RERBRRART ESR PR, FR eK, 
Wi Yt De rk Ee UE TT BED BEET, 


42% & PP fo Hie 1, Him II 


HEA SS PP MP DU bE Be PBL) HEE, LIRR AE, SAAR. FEL 
Py SE Se DA ERI KFA. 


Ge fi) \_ CON, 
\ 
« a 


AR ERR, WR SAT) HABE JE FEBERR, Bs) 


TA DBC: Hy PS Pa LAE TF A +, SC A I a, EL 
Mid FBP EN ALI Se RC ER, 2 A HY TE Fo 

#0 ME I fej HK NAD* Col B& DPN, NAD* BIBER ARE — YR, DPN BIBER 
MEA AR, HME IT HK NADP* Coll s% TPN, NADP* BUH BERR AERO, 
+ 206. 


TPN P= BER ULMERR, FEe RP, LL NAD* Al NADPt RH AM, ARZIE 
HG BY 


v CONH, 
> | IN=C-NH, 
* HC C-Ns 
N4 N-c-N& 
HC HC R=H, Afis I 
| | 
: we wera HCOR | R=H2POg, Ay Hi hs IT 
O O 
ait | HCOH | 
HC 
\ 


iss 1 Aah TL Ae AA PE HE a, 


2H ifPiesife 


x Ri ARR BE. Re FE 


H 
S-conn, eee * CONH, | NAD* hoy ARERR, Ze 
| et2H | | NADP* thy BREF ERA ERES 
RIE 


iF FA Re: 


+2H +2H 
NAD+ =— NADH+H+ 8% Col === Col-2H 
—2H —2H 


| NAD+ #1] NADP* B 472 ALARM, RE RI ay, ~NAD* Hf Ap? 4E 

PERK RIA, Te NADP WESIMALREM ARR, NAD* Jeopmeeerp 
PEATE RN—-MK, ESR, RLM ANADt, BRAZEN 
Bo, RRP AR, ATES} PRAOL, FO EERE 4A NAD* at NADP*, 4 
GR AH NADH st NADPH, BHABHA A—T RY. dE HEY FG OD 
Hh, AEA S-BERR— TH ThE BZA (LIE RR 1, 3-— BERLE NWR HY 3-BETR HAE BAZ BO HE 
(CPANEL DR FLOR UH) FLOR LLG, ARIE LAA I EA ERIK, ~NAD* RTM 3-BR 
RWWA R NADH, SFMAEAAMRM BARR, KSA LMA 
(#3 NAD*, ARRIVED, SL 7-2. 

hsb, NAD* tt DNA FERRE HEME, XE DNA HS HABE, WIR 3’, 5'-BEMR 
=A RE GE TS EY AE, 

BRE PAS, RRR OKMR PAS, GOS HK ASR 
WEEK, MAUR GAMA REY RE, (LAE, BRM Ree 
Ye BLK Ee EMR Ge SE, OK He ASE, WONG RI BARA, 
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3-P)-HHERAB 


CH,O®) mens HCOH 
oes 2H Coon, 
CHO 
3-BRH We 
Pi f 
oH,0® NADH+H’ =. + . 
QHOH ammam 9° 
coo~® COOH 
1,3-“BBe me oh hd 


Al7-2 NADSS WRLC RwY 
ABR AERA Fie Ria SRA TE, Mb, ROA E AME D KA, AAPL Re 
— FP Yin FY Jal EPPS AG, FEEL PE AR YE, tit as es A Dd ae, PE PE 


BRE te A 1 FE 
KY BiB A BS BAS Se AE A HB HS Ba PA HALL, fan 2 a, {2 1% Ba AP BE IE 


A BER, Ba EA. 
CONHNH, 


“ee 
N 
FG: (GRR, INH) 


Yet He Be 42 4 BR rt OF BE, HE BR ore °F Az 


“E/E Be MMP KREER, RAT RAR, LSS MENRED, fu 
= PNA WAY DU, BD mie eS A mS RE A IL PS HR 


CH,OH CH,NH, 
HOY” \-CH,OH Ho-~” \-cHOH 
HAY | H;CAy 

nite me Re 

CHO 


HO eo CH,OH 


| 


HCY 
- 
nk M2 ee 
YEE SE Bo FEAR aR FE ERIE A EE. SIMA EY Ee RE OS RE 
H 
TOF FR We OS Fike, +H, BY FA fe SX P—C—O fil P—CH,NH, RAN, 4 AT AA BE: 
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HO. HY \_LCH:C® 
BRIBE BS AMIE RX 
H ;' 
P—O=0O P—CH,NH, 


ENEA BR RAE EAA RR RHE, SAERIROAK, SE 
EA RASH WIR, MY Bo BY sir BE tH I 
CL) CESS AE SE FA AA, BBR MDL PRE TT BE PR IS Jae ee PHS FT 


Ry Re Ry Re 

l l POO, PONH, l | 

CBNE ot G6) “PORN, 
BS | 

COOH COOH COOH COOH 


PELEELRLALRENAR, CRAB, Aa PTAeRBAA-MR 
+, 2A a 


B wNdHOOOH Po paniebee 
0—-cooH " ee 1" 0—coon 
«RAR Be AAEM ile: RARER BAB Mi KRM, Jaa = He 
Jai 7k HE ARR, WAR HL, FE BR EPA MLL BS BZ, LSE abe By BAY, AT 


ABE, PGS 5c PS FE A EA, FE 
we, Rien: 


Ri P a Ri P Ry P 
HCNH, Ob =H, a Pe B54 NU Ar esi pais San _OB, 
COOH COOH bedi boou 
AARP RK FRR 
Ry P Ee we Ba P 
bn ENS: w.0 fe Be Ho Rae be whit et. .o—bH 
H COOH bobH ee 


(2) FESR AB ERS BER Sz IH, PRR EF Se SW A SP A A YP BF, 
BUR HE ETE AA ABE, FERC CO., MUL ARASESIAE, WARE me A HK 
KRM, BAB AT WARE E CO2, 


R R 


| Ht EHF | 
HCNH, ct HONH, +00, 


| 
cooH , P—C—0O 


WUXI RM TBRAS RLY, MHABRS BRR, y-BET RB. 7-A BR ee 
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"aoe Pia) Yy 0-3 —y— Ad RAF 


OH 


OH i 
+ O=C—p—— ee ae) ee 


é CH, H CH, H CH, 
a HCN= C-p HoNeC-P 
COOH CooH H SHENG 
ZB HK Ha aK SOK 


WA, Be HE#4#RRRB APE HR, TOUCHE SHC RM; AAS DRBH Be 
FAIZ els RRA BORA, MEL PB Ae Us i es Ws PRA EH, XY WE is FE 
RAW HE. 

RZ EAE Be BYP AEM ah AR ZS ee, IR, NEL EB RAL 
AES ML) SF. Bo HAT Ia Te MRL Bh OS PE CE RE, Ha Pe A 
We Re HY EST woe mo A RAR, S12 Bo RET, MK Be WA AF RIAA FO Se 
BY AR fa Jed Fl ZB A IN ATR EB GE 

YEE Be FES Po) tp iB), HEIR, BERS OK PR. KE, EL RL PS 
A, APS eRS, 


Ft Se 


AF DRA By RURAL HL, LOA TORY AML, Ml 
Be ARM, CORLL} ey EE LURE RTE LE, Fo RAK ABE 
BEM. 


Oo 
= il ul il 
COG.) aya PN 
Ne \vH HN NH HIN” “Sq 
HCC H¢—CH ° eK ee 
HC CH(CH)COOH HC HO~(CHi Con He. HeccH)c-on 
S 
Az pF Dimi ys RAD 


HN eS REE A yt EE a, SER AR EEE. RZ EA 
ERNIE BRKRR, AMSA PA YE IEA, W-RARSRZ, WE 
WARK O Mw, DRRAIE, ROA BRR RR MBS, He AB AA IS 
Rela PA PE ee A, BBA We Bi - E  H E, 

HE 38 “5 AAA) COe TERE AIS, FECA AAR, CC A RS 
BE, WEAR Pe eB A A PR Sin, AAA DT RAE oe eH 
BE SME AP PARAM «ASE BURBERRY, TREBLE a HE 
H—tT+N YF, ERG COO 4A, RABKRMED, LWA IEW. ARNE 
BY a Ae OS A, A Ee i Ra Py CO. BSI, 
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Hy 221 By HU RS Ae BS, UE PE, RRR BSE ORR, FEB DE 
ots, — UE Fi JE EK AR ELS PERE AT I A A EE 


7, fete A 


RIAA Bs, MHMSRM HFHEARFHDH), AMA RARE 
Wy ART Wate, ASIP AA ad AT A ee a, — AARP A KZ TES 
ZREHIBE— PETRA PAAR AA ARH: 


CH; < O 

| I: 
‘cb: eens < aine apy © 
OH CH; 


| SHOT P-RBRAE 
YER HRS A Fl 4’ BERR IZ LTE CRAY 2 A BG A fej HISCOA, fe Hy 5} 
FHIZR REY Be. AS CRB MHA TOR AR. 


HMRI 
peda Cee 
O- CH,-C—CH-C-N-CH,CH,CTN~CH,CH.~SH 
| a Sd | SIE ZOU RIE 
Se 3 
O-P=0 
z wie 
Es HO-P=O HO-P= ‘ | 
Se Z 2G 
"S) HAT ae. pier ame Se Tt 
O-CH,— CH-CH—-CH-CH —N—C-N 
oO ( 
$i RIE Ap ny FR AL 


ABER IZ ERIE CRE BUA A (ACP) AY H2E, AAI A TOR, CSM 

AY ae WA 

WMA PRRLERENED, KARA, Eh SRE eX, 
4 AGE He RY BY SS, A EEA PE —SH 3, RELI HSOoA HAR, WHE CBE 
IZ RCH,CO~SOoA, Fy CBE HAG A, ZC) CBE, RRA HSCOA, 

ZANT GRAR ARH KWRAR BEM, PUES +, AMARA BR 
Jai, UATE Mh CE HRS A AGE BEA = IRE; ABR CEB, Ha RD BE He Bs AA 
AEE T R-AK; BA BE AN ERE ER Ja, AH A BS 
ORE, EXE, SAZRNRMARAKRE, HEKRW, CRNA -MREB 
Ad RZ RE CRA MTRNARMEABMKA, Woh, HMA CES AAR 
FEY) AN CAE AA Bk, ABLES DO, (ISS AUP OA , FP a A EA AB 
REY EL 

HOME A MRE, SABER A BARR, WR ISA ES Be BY Be EB BH 
A), 01 Fa 2A Hed Wak 2 eR eM | AR Da ER, BE PE RN WGP, BPR ER KE 
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1 DLE SEG AE. 
ZAR TERETE AT NKR EL GES, EBS RY ARS. 


4, Vb hfe Hm EF 


RAR EREDE RR Dis, BRA CPR, AR BTA, LOR 
ABRZIE, WREHWHE PRE HE, TEE Pe 

MYA 2-2 E478 EO A EE es (— PES) SEE AR (PABA) Al L-AaR= 
BBA AM, MP BEBE A BAER (PGA). 


COOH 


Fh 

1 y Ya eee ee 

6C=cH, + x C-EN=ci 
AY GeO 


o— 


(CH. 
ou 

COOH 

2-R-4 FR WY AE eA 

6 FA AE Se HERE (PABA) 3R SE L-G ACRE 

i (are Se 
SE : ; 
. s % : 


ERAN RMACERA-ANRAAAMR, Rieti 3 NADPH Fil 4 4 KC, 
CUTER aes me F, fies CoP a THFA, Cok 2RB—KY (C1) WF Bese, RASH 
au, N-D fl N-LO ZR GHRMIUE, WIMEZARKEAHARHNEF: 


H H 
/ aye ee 
4 5 
CH,—CH—COOH + ne a sas MA CH,—COOH +H,0 -+ | . 10 
6OHCH,N— BiBibee | _CHCH,N—: 
OH NH, \S7 10 NH, \S245 
H NG: 
RB HAR NS, N10-37 FEO HR 
* 
: 
YN 
NADP+* iis H,0 | 
‘h Bia. N— he Pe 
N Se 
2 NGL - O 
H 
N5, N20-FA || OS N?- Fg OAR 


LG MUS BEY IN EE BR, ZAR. PRARS REP, NY-P RB 
ANT BRE Ci KTR, N° BEDS UBT RT MA N°, N2°—FA JI] Pa Bk PE, tT A 
BSMAVRRR MAK, RAPA Re ay ee NRA, Jay 
ame AAS. BLE T fe Fy N°- FP BGP AB BRR ns 4 Ee N N®—FB BES A AA fe ee Be 
HITE FA 


0212+ 


HN, JNA AN uN 
CC ICH, ammamemamn CCH: 
HCOOH + [ | = See 


Re: Cc Sea! 
if C gc GHaNH A 5 SACHIN 
‘Y N 0 
OH H 
Py Aang N10 FARE Sot AR 


IY Pe Bee eg Hs Ay 5 A HS LY REE AR (PABA), HBR ZS EAA A Ot 
PR HY 52 HE PEI BN EA, ATT S00 ad A AE, S.A] TMP HR ER 
SAE mE, BIH: 
Hs 
Sag Cue 1 
NocHs 
Creat RAS, HO AM RAE ROAM, PRA TMP AH 
WAY 3 i BH UST A RP A PR, IAT CS I) PR 
MRESRRAA Me, EA Be eH SS BR 
FA Fey BAe Aa A BR at, at 7) Aig Wa SHE, HS GHEE HE OC, HEME HE Bo, AEAEH Bis AHA. 


ye & & Bis 


WEA: Bio IG MGA RAS, HL EER ER, AH-TSRB TH, BERT 
EGON AA MUDLEE Wi Hk TRF TT EL FE AR, Bao aL Ne LMR Ae Ze, (6, 6- ALARA 
BKM:) Si BEAR: ULL 7-8) AL ALAA RE, J: Bio ODP, ZENA INE Ly, BREE 
15 6, 6-—AAEAE AE Km Ay N-3 ANKE, ZEEE a 5 8'—IR SURE AY C-B" EE IE y B'—B 
Sa NEF BRA} By ON” a OH” FHL, AEN AOYRAE SE Bu, HUBS HEME CN, 
RMA, ROE, SHA Bo EHNLAWENAM MRED PARED, EN 
RLEMERT HEHE T LARA, MRT ES, 

PEARS SAH E RACE, HAR PARSE RLAED, BLE 
RETA OORG HI RIL}, AN Bia AEA PR EE, AAA Bu AY HERE 
WSEAS, HRHGE, RTPA AEE RBA, FEED 
AR A Bio (ERR 

H 
‘a nape — aie + RS—CH3 
Ds, of be 


Bro HAE RAE ASM, ETE FA EPI RAE HE A fir BS A A 
MB. TG, ORR fie AT REE EAR C-5' bk, A 7-4 Ba ER RAC RABE 
i A A 8 47 BG 2 BY PE FR, A RAEN ES, [Cot] (UZE Bao AY AR BRTE Sh Hp BR OO’ BLA 
WR BAY SHR RS, 


FEARS AEE SS Bao AY ARTE SK ML AB a HY DR PA SE RD A 
2213+ 


BB —3—P BE 


N 
ie | Nie 
ae 


if 1 aq a 
a2 5’ — I FUR 
H OH OH 


7-3. 6, 6-—# SESE EDK) Fh Be HEC HA 


+ Ht © 
tase ‘casi '% TF ~SCOA ss H we G~SCOA 
Fi a + {HC}-CH 
A“ NOH HO/ ite! cap tte NOH HY tH Se siaonoen 
se how | 
coF [cd] 
a Cd aie FARE GE CoA 
fe) 
rs i] Hf ote 
ot C~SCOA X fe) y -~SCOA, 
a — + HCH 
| oar kd ata oy, HCH 
Fug of : $ COOH 
cd] COOH cd] 
HEDA RE CoA 


Sb, HEA Bio WTEC ANA AMR ESE, WALA Bi SG DNA AMAR HD Bis 
Bt, canal) DNA A RAL SI RETR, NAB UE TT AMS, PATO ANA ee, 

LS 8A aREKAY POE Be PERE. RAR. Raw 
REAL, UAE FRASER Bio, {A Bro HY DUC He Se — Ap oy FS BE A} EE, 
PAHAT, EMBL AA RTE, BEAM AY Ph eS, 

“BBs ARE EDLC, MITA EAH, 

Ye Be Bao Ii PRT REPERE MIE fe ASE HEE LSE, Ba 
FORA IA AAT FEA ES, Bia 1, PPR AP EL, (RRA. 

Ye: Bi SFM EABAR, EACARRARHN—-PAER, Antes 
Hi, REECE ERR RA. CHF BMT IPR IL FES AR OME, PLY I BA Be Ee BS 
PHORM Bi, AEM RELEEMBCHR AEN, BH Be HAMAR, LMT 
HECHT AENK, SUAS ROHR 2H RIE SE 


~*~ 


ge #C 


EA O NPSL MLM, 82 BSH ULAE. 

A MBE LABORA, HALT OR, CE-RRBMNZRLAD, BD 
AMAZE, 72253 RRS ZR LMA A, ARE, SL 
REAGAN, DAH MM 2, 6AM RRALKAKKATH MR, BAA 
AA CRB PEAEE. EKAS SAAR RM, 4 AA 1, el Bese A 
B, RRA, ALBERS KM MA, WSESRERER OMI BATH 
LBS Sa FAK APE, 18 BFR A EP MR, Fe AE AS O MITE, FEAR, AE 
A (LI A LILA A La EER 


O Ov Ov 
ise C— C—OH COOH 
| 
HO—C | = 2H...» = H,0. . @=c [0] COOH  HOOH 
=. I) AO ee | a $e 
HO—C | 42H O=0 | Ox COOH HOCH 
| | | 
Ho — HC — HC—OH CH,OH 
| | 
Sa HO—CH HO—CH 
| 
CH,0H CH,OH CH,OH 
PAMRGARE) Ape Me ALA) MA ABR ER L-jree ee 


FED, Bee CAMEL IK (fii Bk GSSG) A NADP* py MULE IRE We HIBS, JB 


FRAN AEM 
M-2H NADP 2GSH AC 
in Sabie @ Beans Ag AES 
Op HE a OY RE ESI RS J A — PRE RE, PTE She F A 
PF EDR ARSE A EK RK. 
SUG MAR AN LAU aR Sea EP, EAE PR iE PY SH GN Be 
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46, Fis FA BG 3a Ak Pe a Ae PA EP 

HH EAE C EAA RE REER RE AA A A, HE a th, 
PSI ys nS BCE, UR RES GRE ARE SR C hy, AAA IB) Ae 
BUS BI BARS, IE Fe BEASAS BE AES, Se Be oh MF BE TE ES id, Wa ET, we RH IL, BD 
PERE MLA. Spi tee SSA iE He a HL, FS, DLA FARRAR 
Feet A ih mA, BEAR MMSE, ARs OC inl eve SuAE BA A 4M ey A 
AAPM RE, ATR LAA IRSA, AE ERE DLA TK AY BK, 

Nea ASF Pe LS, Fl a ES Be, ROE I, IL TS MEERA AU AE 
EACH MARE MMC hI, EEE-SRA, BUAIWLRAM KARAM E 
BEES OW) ABET ARE, OL ee EE eC HY RES] dee SMM ML SER BCG ME ET 
RA A, ies ML ET HE, BSE. 

BLAH HEAR Se OC Bia, ARRAS PATER EWR, BER C 8 
TK, EXAM PRARETA. MRD BBR, PERERA POE. 186. 
JR SF on Cut* Fet* ap ay fe ve AEE A C BBO, FEM Ta KAREN, FEE IRAE CO2 
DAARA, HY ph > EAE Be OC BB. . 

PBEWAWA OA MAE C, KDA RHA, AARKARAW KAA Bw Ge 
BM, Bea HR HEME OS UZ FEF RAR ese PT A, a BR PA 
Alte Sy Ba PT BIR E 


er. “oe AE = Pp” 


“HAZ P? MABE, EET PE, POT RR. Be ae 
2 EF a es AY EE AE HE. 

“SEE PUR ET AEN, RUA BEARD BE ZY, A tear 
it ABE KP AYA RINE S| BD SEA KP”, MAP AEE, MLAS 
ER MEAD Ke. | 

“OEE S&P? Fe — He Pe AT SH EW, BS ROT) TERT Se 


2a < OH 
et hee Zh i <> 
\ 
OH O 


HO 


Sa tae 
Is ASF a Pea MOL Ee PI ea A A a TO EA: eC IR 
BMF TH. 


ET FB A EAE Ze? LA SP EY) PAPE Hs ABE AR OT a ata HY EEE, {LSE HE 
EIT WG BRAVE TA 4 7Z, WRASSE CLE) A, PRE AE 
RDF ABE HEE HR, EFL ft Ae Vy HB tS A is , 3 EAB PE ST 2 
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RIL RERHERWRRAB 


a WK = Em te Bee tae coal a ilk itil ZG KR, 
A |i. guise meee AR | CUES He 
2. eH F Rene THR Se, hithisim | bh SH, BRSE 
3. ASR Lt Fe 11M SHAS 

4. (EEO RAAK 


(EUERCAL ERA 1, 25-(OH)sD, | Ewe. xe] AUER 
HG D RE HE KES Da, BR 
She FR STS 35% Dy 
| 1. SURGE FA PRP A FFRTEMAR | AB AT 
2. SEREHLAIEM DAE ABE DAS | KE 
3. RE ASTIPLAE 
K | 1. (@gE EMBRAER MRE Fe ATK RSPR) FLA. 


MAF 
2. Riz iLI TE A 


RH, Ad: | SK, PERE, ea 


AB Sei 3 


Af 


1. SRE (ER RATA. TE] eas 

2. #2 ik 

1. MR RIBERA 7,2. 4 APR, teak | ORB BR AF 

REET | Kies Bubs 
Ses ie rae BLED 

ced 
AER NAD*NADP* | FLFAB GS MR AFL PS 
| teas 

1. FMVErE ATA Mee | F : 

2. Keil 2 BaM ES 

ac PIRI, | ORR ESR 

2. S54, RM fees as, emia | A. SE eee ae 

8. S1gS NMRA % 


Dies 


a | 5 Op AEA FAFBUR KR R.| H.R. mR, A 
. EBS 


RBS Mies 


BS RRL EA HSCoA FA Baal.) OR RNS FEAR. 
4! PES LAL | TOREPE(R PAS PRE | BRD MSI, Mi 
ial 


wa, HEA ABA 


BF. RUHR, 


#8 OC. ote RF SMH TALS 
BGs 
L. (Est BIT me HE PARES, | BRS ta atta 
2. SSRI RW; (eVEDNA Sw EPI % 
SB. edb in a Res eH en SE He 
apie 
1. GE EUE RA PRES ALIS LO, | TS, rite a 


2. fe LEAN MS Tal FE we EB Ob. Rese | Re 


SF in AT pie FR BRS 
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MMI BA AU — 2 — eh RRR, AEE, EAE EAE 
AY-= 26S A SURE, 14 BAT EAE EA VGA BR, BESANT, BSH 
Yee ey ik SHER BE RID AE A PR A I EBV Ae BE AOE A 
PMSRA MR, RAS CAE LAER, RS A ERAS, 
AA A Sw AS Hy Oe RP ASHE Re RAE SE D A REM BATE, HAD 
SMASH E ERA Bh, B WRB MEER TAKE L, We Bi RSA 
WRB, RHA DATR? OGKRERE Bo WEBIER, XB. WBA 
HARA? BEX PP ARAN WHE, ANHARZS EREDAR, WHMBRAB 
fe? WES K REPRESS Re HAE K Wit eR 
FRE ZENE ROSS Ae SPSS UPR GE EAR LS To EAE SE Be REALS BAW, WHA 
BSWPRAMRM WE? BER A AH ARB TR? YEAS K tt A fee FB Ik HR? 
Ye He SO ZEKE REE AH AE? YR Se K, E eR Ee BL 
PALE REIN? oo Meme 3x He lal APIS ERI LL, BERNE 
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BNE BR 


WREST WS WSR A FN EP HI TA 
ATE. PUMA TERE DDL SRM RAE. A PILE 
EA 2A, URES STDIN ENA, EE 
RY LMA, BTR BAA ET LI Re MCE 
WIE), EWA BH DEA EI. 

HY. BR MOELEAMARENAK, AENEAN MALAWRAS 
AA EH YU WS PA, AL TRG, SEE SE YE FA BL) A 
SUA A AC, WA Ke ORS, MO RE AA ITE AE 
WR GH WATE 

Qe SEB P00 IML SIG HE, A Pe I: AWA A A, SL 
Sa) BSE KR A AE AAA, PR PO EP. BA, 
WHOA BE PRL | 


S-t nD ms 
-, — & PM 


DRE SD VBA Bt Pe eS — Pe GT 3 PD a BE EY A a, 
DO) RSE FF BA, AY WA ML FS 3 TE 28 TE FA BBB ie BB ie, AR EE, FE 
DP, BRM TE A MHA AS BC A AA es EE BK. 

WAV ADUEA HAI St HAE A BEA A FP BD ARIK) FR BEE ARIK Sd FA LA HR 
WY), REBT MAX AREARRKAAAN SAN. URNA at EAH 
ZN) RP LMM BIE, FEIT Ey A BA AS RE, ETP EAA. 
FS He FA Ee AP ah ZS AN YB AE ATT KR ASE PERT, EAA a} PS 
AODIHE, WAKA BRA (GRA) 2 LR A ER (CRA) . $e ARR PED 
WR TRE), (ERA BAS (FRA fl LRA), 55 26 A PS td Dw 
Ja, ARMA SESE AR, ER ERA LL, EAMES FRIAR OME) AE 
PPR o 
Hid Ap PA IS) PS PE EY OE A TARA BR, FE TAD 
WNP HSABRA, HARA A BAS BEY — BMT ER, rh 
Ze VY St whe, FASS A} D2 FE A Sd BE TEP He BR AY HI. 
FETE Fs TEDL PBL PS YY DAR kT Te BEE EAR AS 4 ARSE — HARA WI & Bek = MY, 
DUA AS BY a 8 OP Be BB AT a WU AS, TE ESS GT AA RAAT S| BAY 
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Bai, FMA SR He. ERA, MRR, AAA 
Bi FM , 23 °° Ae ae BY 2 

BWA MAY AFAR, We. PRR LIRR. ELEY 
Bie UE il 2 BO eB Ss HS aR. Ze KANE eS Ua FR BY Da EE Td 
NAA EWERKAMA TM, ASR ERRA; VME RM, RO 
WR SABI BRA SCRE TAB, RT A Pe AES LA 
Fein S| GUAT ER. ARMAND, MERA as 
BY SGP, SE — 7S BEY OT FE TG Wd. 

WREAAY, BRS Aa PERU, ETAL A PMT Re ee 
KREAYWAM AT EAN EWA BEAL A RN. 

SOBA LSAAKAT DS ABKR. —KKEAGAWWA, HPA. Qa 
FASS AERA WY, UR A ERAS, Q)TS KREA R, A KRREBRR 
FIV KET RA KR RAE AR Fa RAZ AR, OED ER BK 
Fo MEAP BLY ILE PS a Se A 4 SH HY RR, He, 
MARAAK, BAVA CERN, BAAUNE RE-RRURAND MR, 


=, LAHEENAWRAE 


1. BRERA 
FARR Dt A> Bs BR) PRS EE FAK IR A ak BER RRA EA = BAF he J 
RB. BAWTEAAA RRA 5~10 7%, —AM ait: 


1 I I I 
i 18 NH, I NH, 
FAIRE (3, 5, 3’, 5’—PU Gh FA fie J at Me) =Th RRR (3, 5, 3'-= PRA RIA SR) 


RRS AEE BY FPR RAR L 

(1) SrkE RARAAIBLAEDA RP RRA RE. FIRE R SFR ML 
WP AY FCP BR, BE BN peat A LAT AG, AE AA es EH EA “VR HE a’ ——[T], th wy EFI *, 
TOKE BG FBR RR BY EE BBE EY — 2 0 J BAK i ah THE 1, SR Et FR 
WZ Wy Wh tit AMER AD) , FEMS Es FAR a7 RL BET BE, EE FE ATE a 
WAS, “TEPER REE SAR AE RM 3A RA 3, O- AR, 5) 
F 3, MMAR AE RRR. 3A AA 8, 5-— WN A RY AE 
A 1G RRA EBAY 3, 5, 3'-= BRA PRIA AR Ci ww Ts), PR FEL AR RR COT Bs 
Ts). Bit 3-H BLAIR FT Se Ae RU BS PRR SR PEAY 3, 3'—— BFA ii hak, 
OR ies FS BAL RS RRR EAS 3, 3’, 5'-= PAR RR, PA SL ERR ER 
PI 3 IE | | 

FEL DK Whe ae a BS BE 7s FE Ba FAR IR LE A AS TT CS EV gE 
BULA (Na TD), FER awe PRR EE, HA OT AB, WS 


¢ 220 + 


21 2fI] + 2e 
it Wikwe tT] 
de I 
+ HO—(,_,)—CH.CH COC! ae colt | 
{1].+ Ho nr) ae “ CCCH 1 L) eencoon 
NH, : NH, 
ASA 3-H Mi SUR 
- 
CH,CH COCH —=— HO aa CH,CH CO 
ait) + HX cHetcos KP eaeconn 
NH, I NH, 
fei ARR 
3,5—- Gis ak KR 
f I T 
| wcrc COCH ——— ENGR EE oY 9-4) oe COOH + syice COOH 
| 
_. Nh, tlie, NH, 
3-H 3,3—— BRA PRM AAR AR 
io 
i 


. 7 ‘i i 
| fl “4 O 
oh poke) aiciee H 
I 7 e) NH, 
a¥ i = 4 
HO 1 CH,CH COOH 3,355 = PIR A 
eae 
one 


vf pay: | [ 
oo 3 BLASER ra 
on + Bs a 
ary wok )-6 \ csc COOH 
ey, | NH, 
. Bo )—cu,cxccod Ts 


Bt 
3, 56—— RAK aR (t 
1; PS RL | 
oe roo CHCOOH HO. O Sle | ‘i COOH + CH; yas 
| 
I f i { - 
3,5— Lah A KBR Ts FIRM 


FA 8-1 FRR AR SEAR Spee 
BTU ARR EY SHEAR AS. THE ACFE AR DREW *7T fy WRC i 24 FS 8. Sy 5.7~24.5%, 
FARR LAE TUE We BRI ey FARR UL WU HE Oe BRR Ba >, WR A ESA Fe aE AY 
si ASE, FAMINE BRN BW), BRK mg FRI SCAG 2 TT AS a HE AR BE HS Be 
+i). Ry 
ARTHUR AER HE 6h fe — i, ATE TUE, 4 EN, 
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Py, ZZ EK BBE iE FL, PET FRR BE, Fh DA SUEY EP IE TIS 
REA ES RICE IH, 

WREAK AS MKB E RE RRA, KLEE See & oe (PBD 
ET fe RAY DHAB, IER AW) PBI (fy 3~7 oe /100 ZF} ny. | 

(2) Esp HVIRURSEMOZERE DAE, EAT AREER PS BPD OO a BE AR 
i, Pla. OME NI A AL, FEBE ME TEA) HR AE Te AE; @ FEVERS iS FB ARS HE 
NAR; OMA RAM; OBE KA HEM, OLE ERIS 1h; OLR MERRA RS, FUR 
WR RAN BLS EAE BEA, LEBER Teeny, IRR EE BEA A J A 
BEA ARIS RU AE AEBEAE ACO AE, HT RRR EERO, fee TS mG EL, 
HE MEAL AIT, ALORA EE PK, BRE a ATP Wy atMIn mg ATP 438 dm, 
HERES AR IEW AA SRE RE ORE, (ELE, RE 
KARL SR, ALAA ES BH AM, RITE T EN, HOR 
BUGS AEE, (AEE EP AE A EEE ATP, SA NEE TIT A 
ESCAPE OL FAA GRE WT A MOREE ATP, SS We Bis EAN A ee, TEA HE 
SRE RS, Wisc HG DH 73 EE RE NE, REA, RR ULAR SOBER A, TE 93 
— Be, MUON FEA, HILAR FEM 10% WE. 

FURR SEAR AE BES A HY SA 1h, RUE KAR A, SE IR 
WR LE SER AY AE, ANE ENE AE, SEPSIS, RRS, BS BAU a a YORE ak 
it, By WIR, MMAR AE 20% LIF, . 

FURR PLA TCHEM, ULAR TK; TRIE RUBS, MeSH 
Bs, DCH UPR Se EY IN HELP, EL J hE 1 EP HD 
Se, BETCHA i EE nA 

3) HF PRRBWARAD WEBS P= HAR, 

HAS ABE, Hb AE ALVA TE YS Had YE TT WO aL A FRE EF EB ARR 
WE (TRH), TRA Fi EREDAR BI MT 4) We RR Ze (OSE) TSI BAIR EA WA 
TO RR OLARTE BERS He AU a a, eA TRA fi TSH wae 
BAI, 

BL ADL Hil, 24 FRR YEAR LSS, YF EG Be Sk AE HEF FAR PE 
BOB (TRE) File FIRB (TSH) 3} WIM, MTT ERRAND IRS, PETE a A 
ARIA Ae ak, 2 LHP ARR BE A RE BE, YTS BE EH FSR, 
HEE HA SAGES. CBF EE Bi SEF AR IB id IE FY PPAR AOE NY 
HEA, 

Vin BN Ye BE. LHe EL, TI RR SA AAS), BE] TRE Al TSH i 
BEA, BGR Eb RR OLAE TERESA, BA TA RA, BDL RD 
FWA, TH LAE EAS RRS, 

2. pees (hie CT) 

Re a ea RAR A BA De 3 A ed (COA AL) JF 5 DO Ae HR AE, HE; — hy 32 SLE 
ARM KES, CRUE KRM MMS —, AMES He eae 
Sith, HEATLA MAA, ATAU RIE WUE AE, FRA 
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Bly WW AY BE PG EY ERE WOU Ce 


S— 


3% Cys-Ser-Asn-Leu-Ser-Thr-Cys: Val: Leu-Ser-Ala-Tyr-Trp- Arg: Asa- Leu» 
5 10 15 


ra PPT TTT TTT TTT ITIL TTT Tee rr Lys: Asp: seeece 
HEHE eecneveereneeneecreecncrerserenccsecerensesseeseaecerenes Gly -Lys-Leu: Ser: Gin-Glu: Leu: 
Ao G]lyveresstecetseeeceeerenereeseeeses Met «--sercceees Thr-Tyr-Thr-Gin- Asp: Phe. 


fi # His: Lys-Leu-Gln-Thr-Tyr-Pro-Arg-Thr: Asn: Thr-Gly -Ser+Gly+Thr-++++++++++++ 
)._ Asn-Lys-Phe-His-Thr-Phe-Pro-Gln-Thr: Ala: Ile-Gly+ Val-Gly- Ala «++++++++++++ 


A. fob ta, 2 I EY ve 32 PEM, EN ee ee, ZEN 
1 AIT feE RABAT GTR, C ua SMA. IAEA AT SR RBS TAY 
WE 25 PE FS Ee BAS ft i PL 2 Yo} PS I YY Be BG AE ey 20 ~ 50 i, 

Re eG eH a2 SORE EERSTE A i fe, prea til 
Ey Ee PA A, rt BELLE ES Mer Es, ML ves PY PR A DE Ge J, EG FAIR 
LPR fe PR SIRS) IT ST. WRB WA, SRE MT. Me 
PiU LER Sb, A. EAA ES SB Tl Pee RL EY 1 FA 0 

Bay TE AAS AES a, PEM S YE AEE, EAR IR BA He i A 
PGR ARE. WWE, Psi wb ered: Lax BRAG SE ATE MAY Fr BLA. Mt 
Ds FA Rt SE. FPR SS IR UL BE TERE, SFT FA TiS BT PS a Js 2 FAR RY 

8. FAIRS RRR (fh fk PTH) 

FR SMR RE BAA SS RAE FZ} — AY (30 PAU AIR SFR RE — A A 84 
ARG RAR AES Hk, TEN MAES IL, ROLL TN Many 83 ak 34 4 
REBT EGU WS. Wie vi, A ig BEIX BAD AY BART Be, wh AT Wed Be FE 
AMA ER ETE DA. 34 PTH AY N eh 219 A ~ 384) EER TT , ZEA 
4 PTH pyc Bee Sp A BY BY WR Ze 

Ab oH. 
EaN-Ser- Val-Ser-Glu- a -Gln- Leu: Met: His- eg Leu: Gly- Lys: His: a Asn -Ser-Met-Glu- ric 


Val-Gln- Trp: Leu: ant Lys: a i -Gln- ay Val- His: Asn: Phe-R 
24 


4- PTH 
ae PLS Glu: Lle-Gln- Phe- Met- His: Asn- Leu- Gly - Lys: His: Leu: Ser-Ser- Met-Glu-Arg- 
5 10 15 20 


Val-Glu-Trp-Leu- Arg: Lys: Lys- Leu-Gin- Asp: Val: His: Asn: Phe-R 
25 30 34 


i PTH 
are Val-Ser-Glu- Ti a -GIn- Leu: Met: His- aa Leu:Gly: Lys: His: ee Ser-Ser-Leu-Glu- peas 


Val-Glu- dg ‘Leu: Bs Lys: Lys-Leu-Gln- pen - Val- His: Asn: Phe-R 


FAR OS TR Fe WY SE EGE SEF es FS FE AE BE, ER ULAR, E 
FAY PE EW a A BLP AT A ES PA, A RE SR Pg a 2G A i. BET: 
0 2230 


Fey Pea) Bt Samy SER SE Sh SY PS PE A BL, TT EST ES 
F BEA AY BY BE BE Be PA 5 ET es SE BE, PA RY ee eT es UO PG AK BE DG 
Dh, EBA A AEAE 3% D see Dp ed HEF, GEE I SS Uh RS PR HR AS AB SE 

4. RR 

JiR My Be IB HRP WBE A BK) BA HB) — 2 1 4 SE PT 2 2 BS (4-5) 
UEREMM RAR WARS ARLE 46), BAHASA KERN EAP Cee me 
AA EE EWR K 

GQ) 2278 EREREMM NAAM REA RA. EMO GME BAS 
Wi, AIG FAILAT M: OLE RE MIE A EAE CA BL, I hl A SE TB TO HE QE BE 
Rai. IE AE RE, A, ORUEBA is Kh, Mil AEM M 
ti, OREBRARM, VEX AAA ATAR ABE AER, Ae, ERT 
AREA RRA, HARRAH EAE a AEM, tar Rea Al 
FA AN ER a FF AE BSB PT, Ee EE PR PE 1 Bo WE 

TE 6 APR ML +P Fi 2d BBS Ye BEE TE — EYEE (80 ~ 100 2g 5¢/100 2EFt HT). a 
PUR SSCA RAAT ALY, MUA ee, UPR BS Bat 13028 ye /100 AE FP 
MLS PS 79 LE DO Pe BE — Fe PRE (— fy 160 ~ 180 252/100 Fp Lis), Wd 
Hey iL La ed BS, CAP BY OER. HK Ae BE CBE Ea , OT DUBE DR es BB a PE SR 


TER, A, REAR, WARATERMR EOE, RAAT HESS 


A, WAREAR. FARA, PREP ERA EIS, TERY ZL 
A, RHEE SMK, EPMA. BRARS UAE RAE, TRAD 
Cs WAIIKREBER, WM Cs RAR C. Wie, SY CAA A PHRHEA SRR D 
J Ab, BLM AY SRA. 

2) FAR HKVAKS SES MA aa, ABEL 
SN. BUS Hh ED AB “CB fa cAMP FE ARMA AK TRIN K 


RAM-REA, SKWAAAZRET ERE AA AY CAMP 3310, Tet CAMP HY 


Sikw>, —iUoy cAMP Web TT HE BERR LAB IE TET MET BD BSCR, AT OE 
i — LOS AY PE TD A 1, EP A TIN 
MICA, BMWA ET RE. WAAR eB SAAS CGMP pty ye BER IM 
BK, AWA EHH 1 RFE CGMP, 

ey 201 A RE OR CME. AA. AAR DBE A Ai 
MARAT DNA, iF, HAMAR SA EAB i, SUE, RR 
FE REA TEM AA, FEBS. APM ARV SR SH fe eT eA 
DNA, RA BoA SHLAA, WRRRWREL, KHER ARO 
BS, BATT OA SS Sa OD A, 

WOSb, ee BAAS Ke BEG BT TY — TB P, (BE ty 3s AA fd KA RAS He 
Pose. IRS EA A eR A EA BY RZ, ES RAN RE A 
Fi FA 

5. Rie Mex 

7a OFA HISD Ae a, Ha 29 AERA, CREAT AR, Ber UL HK WY 
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SA EERIINT 
5 10 15 20 
His-Ser-G]n-Gly-Thr-Phe-Thr-Ser- Asp: Tyr-Ser- Lys: Tyr- Leu: Asp-Ser- Arg: Arg: Ala-GIn+ 


Asp:Phe+ Val-Gln-'Tep:Leu-Met-Asn-Thr 

Fie ry MI SE Ss BS FE BE EF Fe EP ok He, AT | EE FJ 8 DE 
PARA REC ARECAMP Fries, SATO HE Tas RAR CMTE HE, ECCT EG 4e ak 1-P-Hig ag BE, UG 
Dt — 3 PRA TT LACIE ATI, BE ME ER LAT EAE, BE > LN, 
Jon 3s LIB 73 YE FS FAS a toa BEI 

6. FLEA 

PE ER GA BS AEB} , 3 PTB AF BY EP Be RG ACU SC EAB a), TA Ba HE 
RAD AS , Jr DA BS Uae AA BE IHR ITT AY WA PSE EL AS a AA BB th oc EE BK 
RAR LRANAPA ERA, MREAERHED, HRLB, RL 
Bo, EMAAR IS TBE EIR. EIR AAS ERY A PP: 


HO. , HO. 
wot \. —CH,—NH wt \- CH—CH,--NH, 
l 
OH | OH 


GH; 
PE BRE EAS ERS 

PLRZAL EE LRARE LEWARAMARE SIDR. EMER EIL 8-2. 

ERB RMS WE MAR 
Kei, EMSs [ICO TAGHoos hry 
5 ats Sh LARGE GE PL ARH 7 dopa Res A 
Ay We. MAL REE AR ti AE BE PPE Sa teas 2 
FW OH 

A SAO AE. te =nea Bie 
Opa (4S Biz) 

1) EAU ASE. GE fs 
RAID. AES EME NTP MICS 2 a fe 
feeAUUL AA > BGR eR, 8 i LE A ii : 
PHIL, BOLAFELSOTT ee 
iy CAMP i544 T AF RE Fi WL AS AY we AE ; 
PRM RR, APA LRA L CR DOH 
SEF, (ELH FBR we anlieewe 

LDR AR RUE OR, EIS | 
Pa AE Wp 228 ob PE oh I EAS We AY 8-2 EA ss LARA HA a 


46, 182 th BRP AS, EE AR AE EF 
2) tots ML ASEH HEPA PPE SEA BA SF es LS, SF abc KE A 
Sent TB TA TAT S| AEE FA SAR HAY PE RE Bk Se HHS SAR KP 
B/D on Ak. ZSFA YS EWR Se RE RP a Gm), (AE RE ER HK 
Sp BS Set BOE, FAA FL RS ILE, GS EAE PEAS EF 2S, BR 
FEE FA. 
e 225 « 


3) WHA EA: Mabe Bi. Same PAL, KANN BAM, 
Ii AS E-FIRST SCE ee ith, DS a SAE EH ML, TREE MT Be tie ER 
FE EBRD Gk AE HEA B58 
BEEBE TBS Ae ZR DOT EB JPR ON RA) A ER APA, eg 
2558 (EFA, WR Ee AE RE ER A Te Ms, 
¢ S+cH-cH—NH 


aR Ram 
OH CH; CH; 


FRR 
7. BERRA 
HY ERA, ARTE. RE TTI RE, ERE ER EAT 
RMA RRWALKRK, CSMARRTBIR PAA ZBL AY FER eR BA 30 Bh, 
45 AAD WB i ee Ae PEE BE FS Ay AN, ECA) BE CA) Ad, ECS) A116 
Fe Whe ($8) Mais — AFH MBE A HE CS) BS 


Ke AA: 
ri 
(se=(@, 
HO 
O oF 
RD e RCS) EA 
CH.OH 
‘G='9) 
Odecaadh eee okt 
L 
ioe 

AAT 

th RY 
CH, OH CH, OH CH.0H 
? ¢=0 ee = 
HC ee oe a FR 
Ee ro 
o7 e% fo) 
RE (8) SB ame Fel (SS) 11—fi} 4 (#9) Ad (DOC) 

FE RR 


H O77 
Hoh S32 HE (Cf) B* (DHEA) Ai (§§) i — A 11-68-24: (9) Ad 


Ht fib — BPE aR Wo 2 CAS) A AE CS) AF 

BE BE UR EE ARI 21 SIRT, 22-7 Y, FEE BY FE TA] Bh Re, 
fe A HL. C-4 fish A—AM ABE; FE C-3 fA — AE; C-17 EA o- MARE SE Ml HE; C-10 
C13 LSA PEE, RRR HEME) F 19 PRR, SPX DS: C-3 EA A 
tt, AIM WHE, MRAM TE C-4 fi, AM ZEC-3 fii; C-17_b7A— MAZE 7c oA ME HE 
tf. 
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be 

(1) £%o& (A“C-Z2RA “CHA MHMAWAK, TH CRAKE 
FEAT AS, EL} SH A EP EE, BET ARBRE A 
MUIR, A 8-3 HARM ZB CoA FFA, BAA AE, ZeMG RE A, 170- FE 70H A He HE 
SEE HAY, SLASHKAGMRNLE. 

(2) Aw He 

1) BRR. C11 LHHRART, VR U-ARRKAB, ERAS LIRR 
FW iL EB Be CS) RA HORM eR, TT, SI 
EARN, BT LAA BE eR ZH 

® exe H sc jeg BE ay A=, $00 Hal BY FD, 3 A, 
HMR, BRI BAAR. 

@ fext RK DLA ESN A pe AR, (LR BE A SE, 
HBA WY, FA SVE Se Hs BH Be RAE BE UL EK, 

@ AEA BFA Be oe BCS Wa, 4 He BE AE BRE 


* ROBBERS A C3 LMA ARAM RM. BLUME (8) MM C-3 LEME TD, Me 
(8) M C3 EMBRAER LA. 
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H H 


HE (if) AR 2 (8) 
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CH; C~CoA--2- 
H 
ZRECOA 
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| 7S 
2K AF 21 lz WM, } 
pie [a2 “Qo, a 
a Ne , 4 ue HO 
pe sn We Ae SG) 
— 3 
Digs ay, ‘ne it 
(3y Rigg aid | 
(O7%7 0% 
11 - BEA 17a 33 PA 
Zz z 
JE RRA 17 CH,OH $ 
Ay be meme joO FROM 
& ‘eau tt | Eo A 4 (16) 6A 
HO <OH i 
anew 3 
q (4) Ta 
‘aa we Be (180) 
eta COS2 — cHOH SHORE ae (8) 
B2 | 
BE C=O 
ft (6) A 4g 


, 


Be (4) 
18-3 ASR ALY a RGB 


@ ABEND. FEAR EV, SEES MR, SRE ACA, Ini DRE 
TTB eS MLE PER, WES h i aS CHES HE 


© Hi PEPA, FUG Le OB a, BASE aN eur ni mae 
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He, AAA RT EE, RL a Re, et A 
SAREE HA, HEHE A RE, PELE, FBO BE, EI 
H, CARBON, PRBAUMAWAR, AMT OH, BEA 
FASE, MIRTH AAO RE. WARE GT A BS, et AE BAR A BE PR 
FES, AF ETA ED RD RE I, TAN AES ICA, BE LN A Ah FP 
HESRIE, HOSMER IMIR AS I ESE LE, BONA BO BB. 

(2 ENR KA BEE MEH SRA 

2) ERE: EBERT FAG KR, ARETE, SHR 
PAS BSH HEF BA A, TLE C485) Sa, Aa a AM a Nk AE GBH 
A AMR AAA ALAR, GK OL AR a SA PERE CS) EA 
LAD W. 

3) MAAK RMK. UMA) MOREE, FECA TUA ERRBIEES, 
ASA, TEE RII, WAR, HERE T MIE. 

WS, ASHE ATER HE HE, Be BLP TH So A TEC 

FA BU FF PR EY eS, SE, EAE, Oy TS MT 
HERA, wb RIVERA, At 2eBcae SS RE eR LET BABA, BAMT ES 
Hy, HEA ANA BRAY HS (LB RE HS) WUE ORAS, HM TESS 1, 2 RL, TS 
SHA TE, BET ASR AL AT SER ~~ 5 AE, TK RAE, HSER 
PFA Oo hi LINK 16 Be o he LIMBA, HI SACD He AAG AT AG CR 
a, 35 4, TOM AN 7K HOWE AE, ROA NS, MT Sy SUZ KAR 
BLA, STVE ws AS 28 TR. 

CH,OH 


E= 8) 
re) --OH 


Le) 


SR IIA 
8. ta 
— PEI) Je AS TE BF, HE ERS FE ER AR, 
CG) #i RR BAAS (6S) MA Eze we CAS) A ARE CS) SS, 2 CASS de ST] 
Bit AH OT AP DDS, bk A Be HE CASS) Pa IR Be De IT a GD WR BE), RE CES) BT 
HERR NRW, EMMA aX: 


OQ 
locum HO" : 
H 


= (i) i i: (8) A 
* 229 « 


AE BB) AB AE SE PEE AE Ke A EE 2 » REBAR K, HWA AK, text 
iT BUA SS 

2) 2ERA ARMA MPBRAH MH, WI, RAMA HBR MeO, 
Fig kd Ww PR, IN posi 


eee 


ae ¢::)) | a ECE) 
HE Ets ci AE BIE METRY ALR AE, fet a DE RA team, Ges ml 
EEILKES, AHAREADT ER. 
FAS BE EE ES EA ERE, BEF EA BR AE BE ST A, HE 
UTERA, FURRIERS, BHRREAMTILAKREA. 
es SE BAER TE BS BB EAT, HP Ea pe AE, MS AALS 
BIT ORKERRAT D. CARA OR Ze — Beri fee \ Lt OB ATE 


A, ENMAaAaT. OH Z C=CH 
<CSCH eou 
H | | | 
7 
2 ile . 
sem ZR 


Ia AS Es FB aR A ZR RE, EZ BE 99% WA EA 
Si BB EES hd FE —EA-SSR ARS, SA TT SA isd E A E RA  W iO  B $ d E 
NAME TS AA BSc 

Wis AS Te Fes FA BS aR 2225 A PA TR OH UE DEAE BLAS RIB 
We BE) TBC AE RR ORE MD) S, AMT: 


OCO(CH,);CH, 


ibe Bik Bic ie — BF 


O=C md 


\ y= eeagitt _C(CH). CH} 


we 
KAGE 
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Pum AA KREDI, RSS RRR CRE. MB 
Be WS 5 1k ae ae EY DS, EE ie EZR — A 

HOSb, ALA BAY CHE GRE CET) A CE eA SSS, A EAR E, aT 
RET HS a Sa Ah, ETA FREE TB th th, AEE BA 
BP, HEFCE ARTEL BRABMHRE. RADE ORE 
7S, AB CO Os, AEM RA ZA, TSI es CME, Ea EIA, BE 
Wit BA AA ARE, CHE A CE HY ae sk OnE: 


Cant ao BR 


PARRA — ARE DTA, FERS IK, MAAR, AREA MK 

9. fi TERAR 

i PRAT PT, Baa Pesce Ia AS BET CRANE) A GHEY) BRB 
Ft AK Je ME Bai 22 2F AEA WK, BRST MAE. WKEUVATARBA OER) AEF 
FLAN PAN, MEME MME TMS T MMAR ER, RM 
SFIS AT ae, ESB AWN BS BA. 

(1) WT RE BPA WAAR ST BE I-E KK, HA RAE KR (GH) Sp, 
AEA ABEL VE KE AD WHA LAS PES. SER BH LD RAR KS Sh Jad” PAD Hh 
CN FROUK tht, EHR Be TR Be Re) BYE, Hn PN CRS AS Et BY dW MSS EHF BBA AY 
il, TEMMR BAMA SRAAZA MWA LA 84, 

Ba A Ale eA TT HVS KASS AR, ot aR PF . 

1) fe LAR eH (ACTH) . Rie (MSH) Fil fee Ae AG 7K RHR (@-LPH), ACTH 
7 o-MSH 76462428 75 EAP AL, ALR EY DA bi a-MSH 42 ACTH 4} F *H fty — BB 4d. 
ACTH 2 39 +} ABRAMS IK, ASMA ACTH Hy 223 19 7: 25~33 FL 
ABRRELBBER. PRE Sy RR ACTH 22579. 


Ser-Tyr -Ser- Met -Glu- His: Phe: Arg-Trp-Gly-Lys-Pro- Val-Gly- Lys: 
1 5 10 15 


Lys: Arg: Arg: Pro: Val- Lys: Val-Tyr- Pro 
20 


+ Asp:Gly-Glu- Ala-Glu: Asp: Ser-Ala-Glu 
25 30 


>= Ala-Gly-Glu- Asp: Asp:Glu- Ala-Ser-Glu Bae ose en ee 
3& Asp-Gly- Ala-Glu- Asp: Gln- Leu: Ala-Gln } 
A) Asn: Gly+Ala-Glu- Asp:Glu-Ser:Ala-Glu 


ACTH EB ERERE RAMAN ARAMA. Wb, AA EAE i PY 
JSS SRE LB PEE FR BA fe + BS ah SA SE AR TD ER HE 
KF ACTH MAMAN HAA RU, Babe WHR, WET IC 
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Be 48 


ae 


me 7. 


fe fe a NY 
a oe fe 3 
ete ae Sa tem i 
e - & CRDGw MR x 
K casH *. * a ea 
i | pm ; 
race Ss 
Sa ertt heer 
OR egy HE ee ie ie 
x BR | im : 


A&84+ FRERRA. BARASRAARNKATEA 


KREW, WRK 20 FAERREW SG, BAGAKRH 00% Ub, MUALS 
BES ACTH BARGE AM 39 PABA NTK, TR Be Bh 20 Ae SAE HY tT 
To FUER ZL, Be A EY 4 1, o MSH WTR HE 

MSH WER(PRERURKREXRAWARRER. BAA GET MSH, AE 
13 kay o-MSH, ESthn bit ACTH Aaeeti += lk, RAW oH o- SEK CBee TR 
7, Reine: —T HK, Ai CREME ARES, ARR, BARK S80Z, Ala 
By HAY o-MSH e228 gE — FE. Fa — RRM B-MSH, AIRY B-MSH fh =2 55 Hy 
A#S, MAEAUAA, THERA DWRE MH o-Al 6-MSH Hea, THEA ema 
a-Ail B-MSH A aT BR at. 
2 232 


————— 


5 10 
a-MSH (3%, 4+, 3) CH,CO-Ser-| Tyr«| Ser-|Met-Glu- His: Phe: Arg: Tyr: Gly -|Lys-| Pro-| Val-NH9. 
10 


B-MSH (34) Asp:Glu-Gly-Pro+| Tyr-| Lys-|Met-Glu- His: Phe-Arg-Tyr-Gly-|Ser+| Pro: Pro: Lys: Asp- 
B-MSH (4) Asp:Ser+Gly-Pro-| Tyr-| Lys-|Met-Glu: His-Phe- Arg: Tyr-Gly-|Ser-| Pro-| Pro- Lys: Asp- 
B-MSH (33) Asp:Glu-Gly-Pro-| Tyr-| Lys-|Met-Glu- His: Phe-Arg-Tyr-Gly-|Ser-| Pro-| Arg- Lys: Asp- 


B-MSH (A) 5 10 15 20 
Ala-Glu- Lys: Lys: Asp-Glu-Gly-Pro-| Tyr-| Arg-|Met-Glu-His-Phe-Arg-Tyr-Gly-|Ser-| Pro-| Pro- Lys: Asp- 


NH,-Phe-Pro-Thr-Ile-Pro-Leu-Ser-Arg-Leu-Phe-Asp-Asn-Ala-Met-Leu-Arg-Ala~His~Arg-Leu-His-Gln-Leu~ 


1 5 10 15 20 
Ala-Phe~Asp-T hr-Tyr-Gln-Glu-Phe-Glu-Glu-Ala-T yr=Ile-Pro-Lys-Glu-Gln-Lys-Tyr-Ser-Phe-Leu-Gln-Asn=- 
25 30 35 40 45 


Pro-Gln-Thr-Ser-Leu-Cys-—Phe-Ser-Glu-Ser-Ile-Pro=T hr-Pro-Ser-Asn-Arg-Glu-Glu-Thr-Gln-Lys-Ser-Asn- 
50 55 60 65 70 
Leu-G!n-Leu-Leu-Arg-Ile-Ser-Leu-Leu-Leu-Ile-Gln-Ser-T rp-Leu-Glu-Pro-Val-Gln-Phe-L2u-Arg~Ser-Val- 
7M 80 85 90 95 
Phe-Ala-Asn-Ser-Leu-Val-Tyr-Gly-Ala-Ser-Asn-Ser-Asp-Val-T yr-Asp-Leu-Leu-Lys-Asp-Leu-Glu~Glu-Gly= 
100 ~ 105 110 115 
Me-Gln-Thr-Leu-Met-Gly-Arg-Leu-Glu-Asp-Gly-Ser-Pro-Arg-Thr-Gly-Gln-Ile~Phe-Lys-Gin-Thr-Tyr-Ser- 
120 125 130 135 140 


| ; 
Lys~Phe~Asp-T hr-Asn-Ser-His-Asn-Asp~Asp-Ala-Leu-Leu-Lys-Asn-T yr-Gly-Leu-Leu-Tyr-Cys-Phe-Arg-Lys= 


145 150 155 160 165 
Asp-Met-Asp-Lys-Val-Glu-Thr-Phe-Leu-Arg-Ile-Val-Gln-Cys-A rg-Ser-Val-Glu-Gly-S er-Cys-Gly-Phe-COOH 
170 175 180 185 190 


A85 \WEKRRML SAY 
EVA 68 5 69 rz lal in E—- Gln, RHF PAERE BM 190 THs 191 4) 


100 


5 GOOOP OGG 0s 


ey Qo NH2 , 
A) 145 we @. 3 
» @OOg Ogoe 
Ss ope 40 Als) 10 5 Gy 
« al) Alo) (ile) By Gin) CyS) > Fe) 
ey) 150 oo) & & Gey al 
$s 2, $8 ¢ 
85 : 
oo Gi; @'9) rg) 25 
o © ae Gus @ GP OO@ _» 
() @D @ 135 (ile) Qa. 20 iD Gi) Vol x 
Ge) 1S3ed (ie) (He) "e 
1G D G9 eo Ge) 
2 2 én'* Hin Gi) 38 
C9 Se 125 Sx 190 Ley) w zd 
(His) wa Gi) D Gig) © Cle) Arg) G (Cen 185 ee 
ys Qng = 
Ei A'9 ee COOH w D 
7 ny tes 195 @Q_ Gd 198 Ae Pn 
iD, ws ha) 10 (ie) flys) 
bs Ce Oe 5 GyKO wo © S 
Qo ©CO3-0-0-OL qos 


@ 
@ 
rs Ger) E Phy 
POQOHGOGOOOY'S 
b} 
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2) ERA GH) ALAR PRL KXLTH): EilMPARARUR, Ke Sey LA 8-5 
Fil 8-6, 

ERRWERLWRAREARM ABER, AAMEDERRR BRE. RAMA 
RGWHEKRWGSBAA BAKES, AMER LRMA EHR BRRE. WEDS 
HORNE RAM ARATE, TA AURA IK BY WE. 

fee FL Fs Bi BE VAAL IRD WD FLIPS, EAE Te BEB SE ASS WZ, (Ay PEA HE SLR TE 
ZERAN SRAM, CER EAA ME SEA, 

HTERRAEAA PAA, AUER RAM UZ, AMER 
AA EAE REN, RG EFL EH 

HB-ANE, AMRERLAIB—AAN RA RAR ERA EAN RAUR, HA 
AE TK HEFL (Somatomammoiropin), py 191 2A RH AK 

3) fen a (LE), (ENP Aa (PSH) AE FA RAR (TSH): R= PAR ABE 
HEA, LA AWA eA AE MAE AD BAR, ERA est OB HE 
FRHTE. MOS MEE, LE Ai PK Ce Dal Joe Aa le LCS) , FY fee fo 5 BY TB Bk A Hd OL 
[i] eA) WEE. FSH EAI CORT AT) A A, SPA Re Ee 
FY WWE PAE BY EF. TSHL BAY PE FA A 0 58 FR BR FRR ZR 

LH, FSH & TSH [FPR MAMA WIM ao WAM AWA, KE HMAW o- 
WEES ATS EAR, (ARR A BG. MW S-WEARRK, ERRTERRE 
TREAWRS AA. LE eae LR, % LA By o- WEA BW 
AERA UF UR RE BE ie. AMY LE A RAE OE 
DI Bi 
TSH (4 o-WIL AER HA UF Be MR, (FSH he EM BOR AR 
28, | 

Woh, AAT RB IEE IA (ACG), BRA, (Eee REP 
Mies (LH PSH TSH) BAA, he—TP REA, ea itis BA LH 2S 
WH EFA. 

(2) BtH# EP EMR, PARA MER) MER, CNRELA T 
ENAWERAM PR PHHIK, RRS, MECRKEALAR, HARBREATA © 
AKKGNBEYR, ERRARARE, BARB EAME SE, Wire, R 
BRA T 7 Rc MLA AE a TARA, HEP RE RET BFL 
ASF Lae, MRS lr ee i, ETD TR LS DO 

10. FERRE 

TP EE BGG AS [aj SB) ADS a td SE TR BD ZR, BH 
bd Spegemge en Na se dle lh eli East 
(TRH) . fe We Eee Re eaEae (ORE). “TescIR SERRE Rec CURED (98% 
ABR EDA (FRA) FLA BOR (PRA) ERM AR (CID) RAMA M 
HIYA (MIB), PER SN AR EI AA Fd EG, oe (pe) A FE, 
ARBRE ANE, ENA WEAR A, Ha Se RY lal BS 
© 2346 


2 GPK EY EAT TAKE, TN PIS EBT, BT 1-2) A 4 
Hy Ad Ww. 

ELA Py FEM OPENER, REBAR TF Re 
FER Re REE A EAE I EOE RADY, BPH EA LH) TT RS ik 
We HS, BEAT HR GRETT FI, HE Dy HF BEE I RA Kt YT. 

BARE LEAMA LA RAH Po: 

(1) AER HE HA (SS, GT), y+ VOR: 


é__ + 8 


Ala+Gly -Cys- Lys: Asn: Phe: Phe- Trp: Lys-Thr: Phe: Thr-Ser-Cys 


(2) Fes RU ABA (LRA, aE AA ES), 7a TK, SETA LSS 
Fo | 
(3) eH KER (TRH), A=)k, PGlu-His-Pro-NH,, 


H, 
H,C-——CH, O Oh tric. 
OSte CRC GH vas | 
H { ae t a: Hp 
SRW It /ScuH dso 
HN | | 
2N NH, 
H ie RSE 
RS RIE 


(4) (2 ya tm Fil ek Se (MIA), W= jk; Pro-Leu-Gly-NH» fil ijk: Pro-His-Phe- 
Arg-Gly-NH,, 

TRH fi LRH ff) N-RHWRLARFAR, KAM (PGluy) 2—-THRARR, BB 
PRE ED IE ET Fs AY 
— s PRR AAT aie, GIA Wee me, TRE AT RRR OL AE 
FEM Mia, FMRI ARIE; LRA AFR A HAA tT ATA 
P Ee ii-SE KAA SOL AE RS AA Be, LRA TWA RRA Ea, BA CAL 
4M TRA, LRA RAW, a aT eA EP A ITP LL AE Be a AE 
 JPEARA RIESE, REAR TRA BERT IK 

ZF MMA OA A ORR LR EF mE, UP ee 
Hip #1 Be AAS FP SP HZ PE A SD Ws PAT EE RB I Ds BE BE & TY Ee 
HEA HIER, AM ii SERB AS We Le PR PE (CRE) FHM iis) EAD WE 
\F EDR BaF (ACTH) , 

PF Ecol, SERS EFA BS PID DR Ze BA SE, HERE TAR AN 3) BR 
TESTA DW, PAE PR AAAS — BBS, Ob FERS BP EA, EP ay Bl) 
TERA A, Wt SEA A ZY WEA A BASRA SE ABE ASE. MN FARR LAE THE 
a he A OR GE, BES BP RLS) DE, FEN AAS BO a Bi FA 
TREKS, ff TRA TSH Fl ARR SES} Wt Z Ti S| ANI 
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11. me KK 
FF EF UL, ON PRY i Fe SN UE KK IL, ANKE RP: 
NH): Asp: Arg: Val: Tyr: Val: His: Pro: Phe: His: Leu: Leu: Val Tyr+Ser a2-KRE A 
lanka if. 3% 3K EKIELEG (Renin) 
NH): Asp: Arg: Val- Tyr: Val- His: Pro- Phe- His: Leu-OH 
LEP BK RK ahaa 


NH:: Asp: Arg: Val: Tyr: Val- His: Pro- PheOH-+NHg: His: LeuOH 
i FF SK IT 


EMR See AKI IGOR), BRAMMER RR 4 OTK. ERE RAR, 
Pa i i Mc eh, TT AE EA EE TK, SF AE PEE RE CY) BN A ASD , BB ob 
38 es i FEY 7 Fo 

Ia SF Pe EP oe Fe EP oe Ss BR, J BIE AZ 

12. i eh RK (bradykinin) 

FFFEF LKB , TBI EP BOK, FE oro BRAG A YY WA, PK: 


H-Arg:Pro-Pro-Gly-Phe-Ser- Pro: Phe: ArgOH 


a ae Ree APG iL He, SRS eA 
- BURR R (PG) 

ee Pa nceaes ask Rea A ai 
MARA AK. 

BUPA BR IE AS Ze: HO HR BT DS es A OH PO SAPS YR TB TL EL fh 
AAA PRA, CRRA AMA, AAW wD, ERE LIE, Vee, 
Til a: 24 is SER IN ABR, ZEA OC HH, BT PAAR AY BE Ae AN J. Mk 
Fz 20 KHIR, CNH ANAL le RB mM oH EE LAA HT AR 
Fini, Plug PGE, sk PGF», fee HEME IRIE mR, iit PGE, sk PGF;, Al 7 
DO ks BRAE HS AE LY 5, 8, 11, 14, 17-4 be RIG a, Dh Ee 8 GP DP 
Ti) 0 


O 
Naat A on 
oN a 6 __5 cine COOH 
PGE2 
10 16 «18 20 
" re 14 15 \7 19 OH 
NONE 
ZEA POR (5, 8, 11, 14-1 HEP) 2B 
cap OH 
PGF2a 
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J a 
oA OH 
OH 
clas — COOH PGE; k 
es 7 — —— ies OH 
‘y =” COOH 

5, 8, ii, 14, 17-Hke RR 

a Ca — 


PGF3ca 


SHARMMPESMAA EDA, HEMRLAR BEAR MAR. MINER 
Ais th, PERI LAWWAR, 3 EFA BOM UB=B), 

HARZAAT ZEB, SHMARRAES ME, MEOW, 

(1) PGE, ABMILE, WAM SEMA PGF MRAM LE; We AB 
REF SMG, BMT th. 

(2) PGE, fe Mah XA FIM. 

(3) PGA, AEARBEHE AITO AR. 

Hat PGE, UR PC XVHWERATEE PHIIFEMRSS, PEA eK 
TAIT AML ee, BBS 

HS, HLF BIRR PELE RATE A GR 0s RG, TUR Eo 
Bd, AIA BT eS RAS AE AA BAK 

ERW—-#ABA RELA LREENAYRS, LRLAWBKGHUS, WHAM 
Pi SABA TIE (LG A) AEA IS Ae EK 
BEA MWRBES, HE MENT RM RIRA, KERREPAT 


=, RENEARE 


1. MITER 

Fi — ee Be SI Pe ALKA DNA, WOR ARLHS MRNA HEA, BSH 
LONG BL, TT BIT HE. CERAM EAT, ZENR FL SUF OY LESH). DNA YB 
Ki) RNA RAMEE MUR mRNA SRE IM, AML mRNA WHA MAE 
TA I 

KF WRB BAYS Hl, AAAS BEY CGS BG AIL, BC AE EA 
HM AFIS Z AS, MT MEE ABE PK, BURRS m fg EA 
SERS] MRNA b, RARE MEA 

BE WOR UR MOR, A: NCR RUM Wea SLL B mR (EAM, ACTH, TSH #1 
BS RSED WD EN ABI EAI 
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2. jajt cAMP 25H 

Biv SAAN cAMP (ETRE. cAMP § 1957~1958 Ee) eG 9¢ 
ERA RUE LEA PRED RRBI., LURES, AAC 1965 4¢ 
det TEE ae EU 

(1) “BAGek’FR WERUH, YSN WOE ASABE, ROW 
=, WHER A— AE, WE Ree BR Ee Ga) , BOR 
fig BEE AOR RT NE, CEA CAMP BY APH 2k 42754, CAMP SA ep A, 
HESS AS i, FES EP, BS IB Wy eS IRR, BA 
JE 2a Na (ee TOAD A, EE. ERE, MRE AN, TE cAMP pHH 
SH PS Ao ETE IEE RIE. BRU, cAMP BMRB IW. 

2) ACAMPAYPAHKEFAHHFENE WARREN RSRAMWSBB 
l—r ig cAMP TT RIVE BME? HUE LESce aT, AAR A (LS CAMP B®) AT 
fH PLA, PM R, BME OC. R A, FE 
AB GWA AE, C RBH Sa, ET SAM, RAC HY 
PBA, AMOCET CREE, SR CAMP MERERL, HT ROMER, 
Ame ET EPRS AWE BREIL SH BAEeEe, BRA RMR 
cAMP HWA A HMA EARS TS, YWRSZKAAB, HTSAMWARE 
T284b, 7B CAMP BEA, MITE cAMP Be, 

(3) “BARR AREER’ Ai cAMP HARIRI, Wt 
LABS AEE AUK LMR, cAMP EERE AAAR 
HERMES REAR SON. EDR HATROAR, TEES, DA 
FEME AMS, RINE LAM, B—TE SEERA AID, REA, Re 
WLM, SeMwMs. cAMP TSSKEASS, HLKEA SHEER 
AWKACENEAMS. BEEAWMHBASREE LEAR OB AEAS OM, 
MBBS RWRY cAMP EE RMN ELNEPEBEM HOE. SHER 
KARO A BIMC, HN cAMP HER. BERL PAGER ER 
TEN. REBAMLMAEARBTEEA EW BAUAKE. BS-T RRMSERWED 


Pa meta BER, moet | 
pra ate | 


ee 
mame 
| | 
—. 
/ 


amare 
Ne : 


~ WE BME RD 
| nit 
matte 49 NE HR SED 
WEE Kee Tad : ? eo 


MIE way 


EAE 


FLS-7 SEVERE ERY 
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BAU. 

KF cAMP AHI MEV, TGA WE: cAMP 2242 VENER 7G 2} fe 
EH, WARMER. ANT, 

1) 4 GES GSM, PMR, BIR M, B 
JAS OB) Na LC FS) FPS A 
WOR, ATT 21 A ATP $24h 2 cAMP, 

2) cAMP (35 — {8 ft) WE — Bh As (BERLE b WE) 

3) PE ERLE b WEI 1k, a BOR OR GE IS EARS b AS LIE HRS 
a, MTR IRM, BERT, PRN e ee 
i, EPMA, B8-8 yb ERRORS. 


——— 


ui ail ec, il 


HF SH Ha 


feeb ii 


ASS 'BLi zt cAMP (Rut RICA RTE LES 


Bish, cAMP AB RAA HB ROR, tT SORES PE, tC ee a ats 
BSBA AGG AU OI Be, FE al SH HAs AD A 3) Hl J PES A a HE 
Fo ROAWA TS DORE A AY FT fe SSR IE, AY ER ED PF RPE EA, (LEE 
FAR PLE, MANATEE HE 

(4) cAMP 5 RHA cAMP HEAPS A ee FE ZE WY CAMP BE RX 
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BRK I RAE, A cAMP XARA BoE, ARAL T BE cAMP (DBC- 
AMP) 7e25 2% _ Ek bt cAMP AAR, Aa cAMP #1 DBCAMP BATIK, xe DAA 
Rm ARIT RR. HT cAMP RAR ELW Sy ATPEANSATRK, ANA 
RAW DRE, TELE RERAL BHI, MAKES OIRAW ER, AKI. W 
AF 5S NaS VE FA AD REE a ad Tee a a eG CAMP FE 
Ky BE—25 YR, Xf cGMP (3', D-HRSAR) HEMORMEAT HE. GMPRERE 
1963 FAMKA RHR POR RGRAY, GMP ERAN -MREN “BofA”, 
MA cAMP HHTy. WAAVFSER EH MRM hl, AER Re FT Ae ie py cAMP 
55 cGMP PREF BASLE. 

MAES, GMP CELAMAWNERATRE PRA Soe WER, WB 
Hy EAP CAMP YR ERA AKA EE CGMP SAMIR A hy cGMP HH; RZ, 
fe A cAMP SRW BRS ER A my cGMP Set. MMR Rw 
cAMP # Eww > ii cGMP #234 in. 

SUED WAND 2A AAD SS ie Be CGMP AYE A, «24 cGMP ae MS Be 0 BE ie BE 
cGMP SAMEMNGE, MSAK, RAW e cAMP HAMM. BAe CGMP 
FLAS RE LOE AE, TB) 4g CAMP FERMI ER. 

eGMP FER HS HR RHEL GTP ie hig AE, Ak cGMP BERR — Fe fis Br 
KER. HT SHARAD CET AAP, MARA RH ee AEE 
AAV, BeOS i aS O01 2b BAH ee A i ng] CGMP YR EE BARA. 

KF WR SE AERA, WERE STKE OALHE, ARE BOSS 
Te i, RAT HEY RARR 


aT RM R 


REPRESS, ERTRWEAKERRE MESA, IG (BH) Wi 
WAR (ME) ARIA SH) =A, ATI He til BB HY BERS AE AS, AR IR ee Ae aL 
Wi vase Gels BH) FEZ KR A A, Pa AES WH, Fe tl 
BAW WA WRU (fA MA) RARE, HBERIR WD. PROACH 
JH) LAH ANA ES, A RS, SAE A EEA oF BP 
Bt, RAR A LLU = Fh, 2 AS oH BA A OR AR I Ay, DAB aH: 


OH a7 
$22 


SS sy OCH; 
Oo 
oc Bh I AE ROBFI 
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B- 33 Be BASE Go WE BE UAE a PS IDL, Ja EM EY C-20 BFA CER BBE » 
PRO 1 BY PR CHEB AEN, BEE TRS UG HR WE TP CE ER 
NK, ze Shi IL, 


Si) EY) A 


(1) Wie RAY EE eA EH AR AS, RE SA oy Be wi HAE AS. (PAR 
Sh YA Ss — TA FE FERY, EE SS HE ETA 

(2) PONV HY EEE A EA 2 AE, PRG Be EAE a SS PAE, BEL IE 
Sy ARASH FAG, Bb ER PEAS MIT HH, BEE IE AY PRR, EM BR SU as 
Ae (5 DB SR Be A Ae BEE SPR 2 BD BE Fo 


=, ARLEF LYRA 


1. Hides 

(2 Be Has aE HR, TOP SETS HEE EE RAR TEA RE DE EE PR 
He ARRAY BS, Hb UN — we BH PAR BL HE BB He BY TE SE TR 3 AE AS SE, te TZ 
AB. HEF. EM RR ee BETH, RPE 1 ES bo AP Ae Be 
Bik mil, Mae HES. ee MAR ot, SR Se a Hh He hs TAS Sh Ea 2ST 
Bei Bt MA RS AN Bee, AMPS ROR ERP. AA 
RUA KBB aE REA PH BRATKZ— ALAMN ROMA 
BARAK RGIS KR GAR, UN — is Se, YS 2 7g BLE TE Hs EAS SE EF MI | 
LE, EPR AIA » 


CHsQ © 
ee er ee 
hin Ft ABS GH 22 2) 

RRMA FETA. BRMMAEE AT Bae ha IA, PMH, 
RSA MA, MMAWERRAHE. LERANMEW ERT RAS, AF 
2A BAS ERMA TE HOE. HAF BB EAR IS eS OPEL aie JH, TL 
bi, TEL 8) RY AEE A LAY A HFA 

DO Sh EBB tH FETE — BA A A HD BK, AZ HR OK 
FY RAD WAAL et, Be BE AE A FAL PP RAYE, ASR UE Beta 
KG. EPHRARS, MA MARAW EERE, LENSES GA, MRA 
Sib EFL FL PAPE A SP RE NR EAD OF HB A 

BEI R BAS RAS Ph, tn, 

CL) a HE (— EI AC) Bn HE AY PE A TL A iF 
VERA AAR ih, A BET K RE A BS, (EL 1b 9 35 
RRGERELA. WARS, ELMER RZ. 

(2) skit YR PEAT IN, PEACH HCA ER S| I, A I PE 
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I}, FERN YS SFE SRE MMA Fe I RA EY 77 I, AE IE ee, A 
Ties Mo AMRTHKE BMDP RR. 
hb, OAD FAP eR. ARE Sd 7 a aH SI A AG 
ieee BY LG a A AE RA OL, VE 7s Da a a HY FR 
FONA ERA POS, KSRWKS ERR RMKEHALAY. KE 
SRFMAN OAS FH, MBAR BESS. LAER A FP: 


Il 
O —C—Ch; 


DA PRR IO ONY ORI 
ZLB RESNAR 
| 
a OOM ee 


EKER 
(CH3) CH (CH) sCH——CH (CH) gCH3 
No 


FEE REINA 

2. Bil) FAB 

TNE A> BES TRAE EY Sh RK BE, HY EY EK Sh AK EK, IA 
TG BEARS BY 28 4 BR, Fe ee BS es, TP Ih RA, BER 
RAM RERE ELBE, THAD. MRMANROWAKGWMATASAR, CHS 
HT RCR, LATA ROMRA UY — ie A, Aah, Ra 
BERET SiR. WRB AER GAN, RELA. AWARE S 
BAIR THs 2 HD TZ 


=i aww s 


HUWEKR AMEE A EEK PEERS, ARLE AROMMMEL 
CME KAPYRNAPRRA, BA SHWEKRASRILAN RRMA 
EKA, EK HER, MISBE (LEWD BRA i, 


tS eee ee ee 


SOK SHY RAR BEEN KREKRERELE RAZR, HEA LAR 
WM AR.2, + ~AZACRE, 4D) +-BleSe CRAP RS E-EREGAA AME 
BAWERRM TEN, BEBO RARGE. SIM CARRERA K. TKR ERA 
TRS. QMS Hee A Ay ee PE A — Te, Fe RT Yo 
RREKEBNB, ERRGRA Rs ERERAN HT AERRARAMKAAR, 
GASYWRERAARATERER, LATRAN, BARAT UREA, RA 
ASR EEK. ARKEEKRARY RAAT RRA, MAAR 
VE. CRASS RT 712, 2, 4D EMRBRE A, 
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CH, COOH OCH:COOH OCH:COOH 


ZA |g ald | Z ‘ a 
N ~ N 
H Cl i 


SUE CER ROR 2,4-—~AXACR(2, 4-D) 4+ WAACRCRFR) 


/ 


REAE-KLAWW RH, BRAD. MAA WKN KH AF Ay Aare 
Has ROKER HAAR APO RBS, ESCM SHORBEYPARMET 
BBA ATR EH SAK ATG HW Bs BY PP 15 PCA ~ Ag, Ar, Ao~ Ars, 
Ass, Aas) o te BAR Hh 20 Zit (Ar~ Ao, Ais, Aiz~ Ags, Axo~ Azz) o Hel ys 
PREANAREG, Pin 100 Heil AEA PIL 0.001 pod, M44 mi Aye RR 
FEBS 14 ie, MATH KE SHAR OATES. RIPEN 
FARA WARBA ARE R (As), AFAA CioH2206, Fe To, TtERK, FERRY DI 4 ta 
BARES 


O 
A CH,OH 
; Gee ese awe 
Bask =CH 
H f 2 
Hs COOH CH; COOH 
Ry SA As(GA3) GA3 49% 
CH; 
art 
- Guer cee: heheh ay 
=CH, CH =CH, | CH, COOH =CH) 
CH; COOH 3 COOH COOH 
TrBeH As(GAy) TRH A7r(GAz) rH Ass (GA14) 


SMRBRAL AMA BA, WHE, As, Ar, Au WERK IEA 

PREAZALKZHLA LHAMAN AKER, BOSMERREAAA, HER 
WEEMVAAW BH REEKE, ERE KBDIEX AE, WEKAN ARE. —RD 
KBAMBHEKRRAER, AEWEKARAREN, HERE ATRLASARM: 
MES AK, MRR A; TRA, ERE R; RH RLEK, BRIE, WILMS. # 
ARABS, A-EHMP RR, Ih, HERDS oH, SA. EMBERS 
Wh, BAR DNA RAHA RNA RABIES 


2, BID RERCRAER 


EAE KAA TY HRA, EROBE REMAN AKNDR. ROEM 
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Pees oe ee Be ae ee 


FAME) DNA. He 5} Hh ER EY, Ja MMA ERAT AD Sl EK (MRR 
WHRRYR), SET EAWPHRE. URRALARA ADA BEN WR, Mm 6-7F 
ES, MMSBRELUEBRAEARAR, REWRNS, WIS A, IRA 
Blk ae EB. WARY ey VW RE KS BE AE A BR SE TA), HE Ve AK FBS 
INZEFH ik. WESb, AAMAS SHEAR FA BE A BO ETT A A 


NH—CH, Ce NHEHS | Ni aed re —CHs 
ee . y ox du, OH 
N 
3 CY - 


6-2 6B acme 


ht.) Bee 


ZR T : Oo 


WLS TBE A TL 2S ST EAR EE GEA AS Ay EE PP SE YT I 2 SH 
Me PABBA, ERED ES BAW AIRA, SAHRA IES, KA 
FP oF Bo AY eB, HEAT HY NSE AR HB BY FE AE o 


a, 14 Ha 


EP CAHN—-HSMABKNLAD, CRERERAREPE ARAM. (A 


Ae UK, SRE AE, AMER ALA RAM 2-2 Ze BERR CBN Zier All) 
hk % CICH,CH,PO(OH)., HW Ria WER OM, ETE EA, BWA 
BDI HFA FAS AR PSA SEY HEB, SF EE Tes PR BET 


Fy MARE 


UE4E SK, Pash MA LOA RIE, MEF RD AA A SY He BE Mo eS 
VERA, EXER (CCC) BNA 6A HA BART BG IE Be SK, He ey Po eS IR 
CH, 
Cl—CH,CH,—N*+—CH,Cl- 


| 
CH; 


HWA BRB ERE LS ZO, SFT eR HA FB RS ih PPAR AB 
Bs, SE FE AEB ES Be Be A, A EE SB — FE PR ah, ee BEE 2 FTW 
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IL WOR 


ST tae mea 


A RBEEWRAA NEL —, CAREW AAMREN— UAE mh PE FA. 
SSSR i. Ae aie FA Sb RE TS is HY CBR, OTE EAR AB BE AR APY CHAAR 
Fb, Law RM HS Ik, ATTRA ALRREAR, BYRNE 
ORI, ERA BUA SE, TRA AKAAREYW NM HR, AW, 
2H RY) MAST HE, IER is AY. AB ee — “SRA EE BE, TY A AS 
Pi. ARP AR PS BY) RAN > Be PE — Bk, 2 a BE SE 

2 fal, 22 A ol EY) EAR Tih BIR AR PEP BT A BE PRBS AY TB), FE ES EY 2B 
TV, (CAFR BRR ASS IL, ATH. WASH AIG EE tr hy BT TE 
HP, Bg BA ARS EP, a ee eS eS AA AS 
—AAGRR, BEER E VERE ETT TO, RIAA, BRAK, FEMME, A 
MARX M AF iA HA, ALT SAMIA AA. ESE, SRR MAM, & 
HY SE BEA Ft A BY EE, AE BETA TRA; TERE, AND EA TB BORD, th 
Ii ee “Et OU SR BE AS PAD AY BE; EEE, SS CB AL, ME, BT PETC 

FOIA Fe Se 32 ARH HAP E HG, BR Ay ES BP SE BS OB MPR HE J FE BE HL BES 
YREAWES ST RTA HK EE; ERWER LER BARS MR; 12 oh 
Ey AL PA ice WH ARE (ATP) $238 Wah AR ANA IRs SEE EE GRE eR 9 1 2 BE CBD 
SRERY RHE, REN ARAL EGER Me Rt Y — FL 
Ko 

AEG, ARB LT RS CL eT AL EF) AD A CEE) 
Aah sa Ey DAA Sb SS HP RB BE A SH RR A 
NHURARLARAYW RUE, BERN. ERED AA UAE, EEA 
ARERR. A} AREF PREC RE ET ER TSE, SOE EP a Do FD 
BAY a EE RL. 

BPHARGIE SEEN LMA, BM PM EW. SAR=EKRE 
BL FRU, FEE Dy A ET A AB AE UH AE 


i OR 4.1--§/i 
BAW 4.1-E/5t 
iB 9.3F4/E 


Hey Fl FA Ee FE gS AAG oT Pe BY FE, He AE Re TB AE BI AAT DA 
RAE TE fa Ot a ER PSY A BC, DARE GEE I FR LETT AR, We Ne BE 
BROW, ERR EAR A PRU, RAH HAE; ITA Se BER AN AW I ES 
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MS FRR es EW PRA 

AREF ee AY, BNE Be 12~14 yet, — ie AE LS BT, RDN, PRE, 2E 
Fe as BAA) (RE EA IRB a) Pre AE a WB BAR AY 9 
BA, HARA. IR ELM EACMRERBHES. PINAR BR IC 
PRAM RRA. AFRO RRAT AWW Ate, Aa 4g at 
1H FEN AAR DAA KG (BNSF SU TRY GE Bt, PES 4.825 RiP) He th HE 
Ais Pirie GE HTM WAARSAAN RARE OAK, Avesta tw K/ 
INES /7F TARA AEA 0 


=T PRRKWHRA 


RMA: 

(1) TERRE PHASE RMAARE LEM, WA Pet 
EMR, LVAE BS, PHRMSE, STRUM REMAMA, —HIN—H, GK 
REWEBE. | 

(2) FUERA ZEB RE BE, BRAS BORE 

(3) RUEB RARE BA. 


B= MRK SEP RE 


AAUAS BPA oO A BE, MBE — A SE, ASRS. BORA RS 
aH AY eS CREF RRBSRAW IE. SA eZ A, 
HURT EARN HAW, PMASASE O-HKMEBE Ea 2s eT ERE il 
BAWABRAR RATES), WREDRWME T Ra, RTH TAD, 
BIZ Til Bad YS isl 2 ER EER ad EF, SE RC 
(PABA) 7242) 3 REET RA BK, RASA Wi A PABA (Aiea, Bt 
X} PABA Axes 7E A, BEI il A a OTR, 


HH HUH 
i | ne | 


Cc _N 
e hs) BG PH! 
234 sar 


AYE PR N-AEARRR 


Usb, TERM Db, ARTE aS Nae Ee, We HR ASR PT A Ba ET AE 
Po, PMN ARS AE, FL, SR SET LRAS TAB 
WHI TKR. 
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SOT SAME ITA 


MPR HORE, EES AE A ROBE, eS A 
FUDCHERS WK, DUAN BRIS CE ETT, SRD BER, ARE RRR TT IESE 
BET RHO EE. 

BIER (ETB Be ASE AT ESE, THA EE HR — BS a 
He AUREUS, PTL AAS AST Be, BAe BR PO Ee 
4 oP FE ETE A RE 

1) AHA WREST IE BAT, AA a Se Bp YE He Ze, 
SPREWERAORE, HBG RES, WARE RUB, Mi PRE APE 
KN. | 

(2) az-FR A(R. Q.) APA AA ABREU, QTE PS AUG HE On, FE RK 
1} CO., BESANT O, A, O LAIR, PUL RCH CO. SR FEN Oo HOLL ET th 
BLA, EL RR EM 


3 00, PAE GE) 
MRT ~ ORE GH) 


“peep meester tt CO. AIBRISHENG Os FEAEHY, BRLUBE HY mE DR Pa EE A, 
O:H.20s + 602 —> 600, + 6H,0, R.Q. = Soe =1, BERYL APART PEPE RY CO» FEEL 


PRA FEH) O2 BBe>, PLUS WI A 0. 7 "Ee RAGWEED 0.80, 

WE, FREANKDSRKARETAWRA KR MRR BET 1, WANA TEE 
PURE SEER ik 0 Tek RGB, AD GE TE TF a dF, BER HB A BDH, At 
1K, BET 0.70; ZETA VURIB ULF, AREAS FE BEB A AE A SH 
mi Baik F 0.80, EBAWRE, KHRARY, FRA A 0.85~0.90, 

BL RNG DR as Fs — BU EE BE EY Bla, AY A Re AE eR A PR 
AURAI AUR, Sse acy mccain ee Ait T EAA AS HE A. TE 
HAT Je We AY EF BS FS | 

MAA TEP, RIES iti EARAEY RES, AP Be Dub EDS 
ARK RW ERM PRAWNS H. KHOARREEATRER PHAR, 
#i COs FERRE, Ui CO. MER, RATA KAARNAH, AXPATK, KHARBTE 
LRN ECAR HM HS, ETRE RR 

3) REARERMRALAURET RAM ALABABKERW EM, at 
AVS SEAR HB Tal Fy EE AR DE — 2 HG ALTE Ah, CRORE ERD 
BY LATE WY AR 7 Ae 4 2 BT, IAT AE A RE CAA FLA SRR) 

4) BARAMHALERD BANRERERG RAHA BRM REBT 
HED) EGE, ET LAER RE (RAF LS AER RD)» 

6) Mik 2 MAW R, DRM TTS AG A Ri 
EPTFE FED GT FEE YES, CUO GP EA ER ERS 
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(6) RAS PAARRR ARE AMIRI ME- EWR, ME OTIEH 
iy KINASE CP, WR TUR ANE A, NDS TE A, Pa 
Jn, BiB AF SOU LE AE 

MIRC Ce ae Ces cs Cts Tip a eee Sepp este 22 
AMET, HEAT DEW REAR, 

(7) wR TMT MMAR KOR EK ATSERL, ATL Ana 
2 ee — see APH LI SEE LAE Ke ON TH IAI TER LR, GBR 
Fé. BUA BORER, A aka yy SUMMA AT SBE PRE, FSET Ae ee ES 
Fi HITT, 

(8) Ap RAEI 7) TEMA TRAY AMIEL, FPR SE ea EG, HP BE 
AE TEABARG, RASA, LAS TEE AE ARAN BO BB DI DLA Wa BE FRIED PA BE 
ZR, ARM REEK AOS MARES ENA, LTR Be 
He, BOREL EAS OF (AA FLEA FF AY BZ IAA) o 

0) AkEFRA EMU SAREMSWRELWANRERET ARK, S 
LOLS of PP, BL AL BRE MRI A Ie RAR 
Eh, Ble Bo 2 RL AS PS DIR FEEL, BRAD AS BET:}a J B DA P 
0), AAWHABANPARA RAUL, FAT ewe, Ae 
HARI EY PORAR, A AE WHA SRR SP 

Hye 190448, ANDREW ROR RRO RE, Bey 
ARSE, A FESE HIS DOL BT eR HE A, EET DG BENS RR IR, Be 
LATER RATER EMR, ATT UIE AWN, IEDR AE 
fle a PIESETT A ASTRA, Ae A A FE PRG DT OSE, TE 
MESON CEERI REBOE, XPRABRELOED PRN, FRESE 
RAAT BOER ECR TERE. APTA 
PRUE AAS TADEN ADL, | 

RELATES HAR, EFRPSARTA ES, REWER 
FWRANS. RFFRRRRWLRRT PRT OMAR RTORA, ARE 
HRT PRAMAS ERA LCA, TPR LDL ENE ae 
HEMAM, EVR AK RE SAMRS BES, PAN, PEE 
BORA, TOR AEE IE Ob TRE, JT LL ILARA AR AE — 
PEAY, (LYSE A, 

ew A yw, 

1) PERM, CNWBRSA RRA, PMR Ty 2 BALE, LF 
SHR DER). CEWLEEM AMBRE MABE, WAIN, YC, 80 5k 
Meee ARETE RE MAM, WD ERE, AR EER LPR 
ny Le ld 


1H /2H=99 .98/0.02 
UN /N = 99 .63/0.37 
20/139 =98.9/1.1 
160/180 =99.8/0.2 
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2) BONER MR. RAMAN RAS BO RAE HE, CU A fat BD NS 
PAH Pia 3C AM ISP ABC B-RT, 27Co Al 753] Beh ARF AM y HR, BLA AE 
Fee) 67 ES FAB TA i 8) AR Ba ET Ai 8 a TH eR BY RF HE, BY BA 
FAS TTS Dy a ee, BF st PG BS a EA EG RG FA PEE TA AY 
PATE BA RB MT, AR TA Fe EE Wy _E BY EZ PE EA Eo 

#e 9-1 yee SANE LET i BE WA ET 


KRI-| ZMLFRAT HANA 


cH 


SRapH ay 


FEE AGE, DY FA BS EE Td oe Ee YD ee A E, BAM ETT 
i, (AEM AER LAD, WPL Ry Bl RE, ERT Ae, AIDA 
ARR ARRAY. EMA BNR RAM, BOE Rie RARE a4, MRE 
AKG, MLFETA A. 

HO), BUAVEB MAN AMAAES AAA PR WAMAZAARR PlmAL 
BPH ABA (D) rid, RAXKBARTRAUSRAAWABTRERK, 

RND} + 3H+ => RNH + 3D+* 

AKERRAERH ABR, RRABAAE 

ii se 8 Be FB 0 BY Be BE FRR LE CE. A BRR LE I HE AT SEY BAAR PT 
WBMLY, Ol RRR PRR RM, FREAD RPRRA-RERAILD. PIREROLAITHEN 
BARK 1 HREGRERAAR. RZ, PRIVEE BARU Ol RE LIE 
® AAIK CE 9-1) 


1) WaiBe AFT Se 


FY 9-L RIK PR ULRE TT HER CL), FARRAR EIB BA (4), ERA, 3) xt MTB Rie 
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(10) PRR TRAV A WMADRA DRA, TOCA S Hea, 
SAAS A ABE EE TRE AS RE, PRAT ES Td BR SE Ge 
9-2), 


KID FRHTARPSARED S BOW Hae 


4y up *HeWebT Xg Bt HW IA BEWNM RH HEE 
Sm eape mE 1000~ 6000 10 4}4h BAAR 
BARE 10, 000~15, 000 30 4h BRAT EBA, AIRE  =RREH, IB 
BRAM, RERAL,RFEGK, GRE 
tk 
YEK AVERY at | 15,000~20,000 30 4} Sh TIRES, TE BUMGNR HaOy HORE 
E20 fsa 
SRT (LIS Th 100000 60 47 $h SARK Btn, RREB, AeA, Be 
AS ARMA we S ‘ 
— RNIB) 
PBEM MPRA, HMP AS, BAK, BIC, 
BAM, Es WER, SARA RES, 


* BOTWALEEM MEDAKA. iin 6000x9 HNN 6000 SF RANE. HN 
BDASRRNRAARA 
| ROCF = 78x BH J) =1.119 x 10-5 xn? xr 
A BAA RDKR, r= BMAF 


ROT ERRVAREW FERED, WPDFLYEMHRLEE-AEEM 
TAR, ARERR LD A A DAD SS a ae Ee Hk AA LAK TOR, BEBAF SE 
Ala NAN BY DNA, Witte S DNA AZ ile FR BAW FR TEE). 
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Fete BESSA ST AR 


TBE AE) Al ES WY R—— BLY RAS RLS W—_EFARRMRER, TY 
RARE AKEWRAKA, A. DUMBER THREAD, MwA BB ie SEH SE 
PRAY RATA EM, PRWRAEAREARRHN, HEEWAA 
Bw— AAV He EA Ja, CEE CRE, BETZ. HED A PI 
FLEE AP YR FAS ME ARGS RAR, PAA es AY PE TS Be BY 
URLAAAR, FASKRE ARH AMR MA Ue CRB A, WM CB A 
FLD Gia, Fs ls Re Be 

RABVARE STARR NE BWAT AREY, TTF CO. fFABUR, AlGlEN 
RE UR, AUG A tre EAH BSP ERS EA RE, ZS RAE We GE RAL. AINE 
AE AE, RMR, AAG A AGE ARE, TT A AE OL i RAE , 
TU P79 COs, 328 BFA WH A HERE A FEAL. 

REGU ERTATE, RENNTTEBRN, CRAB MMR, DHE TICS 
TEA, AGG BFA PT Ps PEAY ES SCA HE WG, EB) He, HEA A 


B-D Be 


UHEARMN a SHAYMWELZRY. RPEDRNABR PY oe Hist 
ERE WER, RLAMSASEHZSR, HPRATFRWEDEPTE RMN AAK, Br 
DER RTE HI TEFIA A MEWRTE Hy BG RA iH IU 
PVAARA,HAB Za, -HBAZ 
MARTERM AR, AUER PR Be aE 
ee, BAUS ABH 
WMIeSRATER, MARA te HA 
Wit zt AAA a 52 SK BRAY J BE 
CHE OTE) MARE, RS come FB emma isimee 
EDAD AS Ze FB A 45 BE 

Fata a iP a ES, SL 


ATP ATP & 
OR ae Oe 


Z2ARSs & 


ADP ADP & 


Be 
FPG, AAW, BAW fe 
“Hi AEE GE Hh — 384} FERRE EY BWR A ° 
TER (EFA BABAR, 72H ANA < 
45S) SL EE EE I WR * 
HA BETT ARR, ACG ROA BEBE It WK 9B 1PM 


F, HALES Pat FM AAPE, 10-1 SARA ee 


2 ed PF el ad BE PL SRS EAS HEP, OR, A ee 
10-1), 

SPE IPE Wy — He WE , SEE ES POE BE EY, BT de 
FARRAR, AMT RRAB DP AB SHEA ER. PERE GE) Aa A 
HK, FERRE A ANTE Ad HY A, RSI A RAN es, 
ACA RE Be A Ave. ob EA a RRS a CL, FEEL ER, BD 
FA ts 7 BE Ay SY FH pT OS BE I 

SEH SA HF WN 2) MR AE) EY, TE RSA BY BE 
AKAM, REMADE fe AE, AT AA 


Sp FRCARHE NRE 


HRA PAKS BEY Bb EAR AEE PA ABI, Aa ab oe Se i BF 
75%, HHS MLE IER EY AK BAS BH AS, OR Jeg a I EH A A 


Hy CO RSM, MES, RAMWASAAAM RMEBASA RARE, AS 


AREAS i (FNS GE) BYR EFA. OO TERED HEE RTD, ASAE 

4a 2d EE AR A UR) a PT: 

OgH1g0s + 6 O02 —> 600; ++ 6H,0 — AF =686,000 -k 

HEWIS 1 SEAS TH Ba Be AH Ae BK CO FA ZK I, Fe Az T 686,000 FAY A HA RE 
(—47), SBA HAR TRE HA RE, ES Li AD ah 
73 ANF, AS PR HE FA 

FR FEB th ab Bie ey, BRAY By HEE 2, BD eh RASS ET, TE 
ROA OL TP, BE BARA SS ERE, (RD ce, ERR MER A 
RAS, MOH, KADTEBARE TEKH, EES LIN AD RE 
PALATR, HSAWHUNANBEA LECULAR ROAT, 


i 20) DOS LP AT A Ee RA RAS Pe, PN Ele MS oy, AREAS A, WL 


PAC DT rio BY BG Be FLA A A CANT, HE EAR. RWI 
FEA PI ZET ICANE R, FE PLR HY EE A 

BFE} A ERR AIN EE PBIB AE, ET AETA Dr as AY Be Se BD ZB Fl CO, 
Nae PR BER PATNA T RAMA PENA RB ADA, Aes 
EGET PIS TCANP REA RE REA a A ET EV Ci CO2 
KE), RERBWML CATA, Lie ib baw Wi RE 
PERT WHITER A RE BI AE AE CS BAR A) Ed, TO 
Regi SLM PMA RE LL, AEE a EA ie BEA | SE SRGET™ 
EBS IR LR. Th RSE Bi A, ahi TB WU ts BE ETA IY) 2B FF 
PRET 


ti) Ble AD HY HT 


1. BEBNCRAR 
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FES Ze RIE  il ek Z a P BE ASINS, FB PA COn HY RIFE — 2b 58 
ROBY, Ti Ae: Wa 28 HH BB HE GAY PS oF Bz DY TH 5 BK 
10-2 AN ETAL PS, EARP 


CgH 420g — 2 C2H;OH +2 CO, 


Fi 2) Bi Qj 
CH,OH: 
—O, 
i CH,OH 
ATP GE 
la anc gett 
ADP OP) me 
\ 
CH.O®) 
‘\ oo aH 
AN, 
CR OHSS OX cH.OH 
12 Hs cami NG 
CH 
CHs ae | ®or,.c LO Bodh 
SS Pea 2H x. 
ae | 16 SPR RE 
CH; NAD* NADH+H* HOO” cHO® 
Fa C=O : CHOH 2 =0 
COOH duo CH,OH 
a 2H (4%) RR— BAM 
tGabmt Fe (96% ) 
~ADpP i3 
CH, ore CHO® 
BRIM COL CHOH 4 
Pop eh 6° ® CHOH 
COOH coo~® 


ty 
CH HOH 
spas i CHO® L2-— mai eats 
H, 


SO pot fia 
er doon/Atp\ ADP — CHLOH 


2- FR HR 


4 4 | 
ATP 3- RH UR CHO 
CH,OH 
Hid 
Rj 10-2 BRERA RE 
SS5RBNENE 

la. CURES 5. Re 11. FARRAR 
lb. 6-HERR 7H HERE AS 6. BRA Sis 12. BER Stas 
2. RMD EAA 7. BER A RRS 13. a-BERR A a SU 
3a. PRR BS 8. BER H HARE AL 14. BRR A HAR 
3b. 1, 6-—— BER RRB 9. Fi REA 15. ER} ERI BS 
4. BER4aa Bs 10. FARA Bs 16. WS Fi 2 PEE 0 BS 
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Ad PU 12 RM, RAR CEA CO. HMMS. KIS RNKAED WIA 
RA=T HE: 

(1) 72d BERR ATE WE BY RR} 48 Rwy 1, 2,3, 

(2) BROW A—+ = Rwy 4, 

(3) =P UA, WR. BRS RMB Ke 2e—@ ik & WO, 6, 7, 8, 9, 10, 
a Wipe! br 

M1, Ae REA Aa, CARRIE, ek CR. KT RWB RS 
FER A RERET. HORNE AA RAW ATP HBA). ATP 2-H RRL 
DW ATAR TARE, SRR, TRAM ROR RN RERK 
THULE, RARE AT DRE WA, ATP HRA ADP ARR, DRTATAN—* 
REE, POM KA 12,000 Fa HR. MARRY, MHRA RAHM ReR 
BY, Di 2, 350 FE HAE. 


CH,OH y CH,OH 
HO | 
3 ae 2 — > CHOH + H3P0,+2,350 + 
@ CH,—_O0—P_0H CH,OH 
OH 
ee th H th 
NH, 
| 
7%. 
NN -oCO-N 
> 
oH fo) 
VA ! \ H;0 
HC CH,O—P—O~P—O~P—OH 
\w7 fe) | 
OH OH OH 
~ BYE 
Nee 4 
H OH OHH 
ATP 
. 
ri 
N “a 
| Be ah 
HG; G—N CH,O—P—O~P—OH + H,P0, + 12,000 
\n7 fe) 
OH OF 
Sf aa 
XI (7 
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RR LO-1 SLAP ARTA EG BY 1 oe kL ARN 


oO 


|] 
7] et R—C--O—R/ 2,000~4,000 -E 
R—O-i-PO3H, 2,000~4,000 += 
O 
| 
Bk ‘gt R—C--NH—R’ 3,000 
' 
Sahih 
4 
& BR B Rt Oa Oe 12,000 -& 
OH OH 
NH 
| 
e@ KR i R--NH—C—NH~ PO;H, 14,000 -£ 
Pe) I 
BR He RF Hy=C—O ~» POs;Hy 16,000 - 
O 
; Ij 
Bi iB R-O7SR 16,000 + 
! 
mR adi hy Re 4) 16,000 £ 


AKT ATP AO RAM ET, Em 6-RRAA ADP, 6-RR A HA T 
EN RRA RIFTE FRG. AA ATP 5} fi 79 ADP IY PAE BCH 12, 000 AEE FF Be 
A ih eS Bl OGG 2s HA ET BP RE, AA Kt 
Bite Wet i ERE PE, BES ETH RAZ 

eB Bis ES AE) BY A FE BF HP BT 1 1 ad 
Fete OBE, TERRY 6-BER, KA AT AIL ORR, Cia ax 
il 2d TE FRE UA TA BS EAI, UN ET BE A BY dB 
— HY Oa . 

Oi Be DL BE HE AL TE 52, O— BE BR A eg BE a eS Hi dM Ss — TE ——6-% 
2 Wel 229 Os Bs 3 — BY HE 1k, TT HEHE TT. 


ek ; 
6am ey ES oe + HPO, 


KW 2, FE— PPE, CORR al es HE ER “SS FA, Ae BE 
PR, OT AE ERY 

RM3, SRM. WORE 1, CORAM ET ie BB RR 
WW, Brim AY He St 03 FE Fa Aa RR LA ATP PrHE Bl, ICTY Be RRR Re BT HE TL. 
PP ARE HEATER, MER HE A 1, C-CBP RRR Re a IT HEL. 
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| 


Rw 4, 1, “RRNA (RP EL, RAR BB 
Mafl S-BERM HE, SAMA IE ee, 

1, 6-< BEB 7 = BORE A TOAD FFE A. HE RE 
— 4 BER CLEP ay EEE BK DL ALR (ICH COOH) — #2 OR, AT DIZ} BS HA Z> BBY 
SRE MRARROB AM, SLAFMARMAT 26 ORR AR RAM, eR 
PURE AN RE BE RT RK, EE, BOR TS FAD OT 
Wii — 7 F, 

UW LOB RM, 15 ED i 2 = BO, 

KW 5. BERS PUA TN SBE Hh EAT SL ER OE A ET, 

RVG. BRT ME RAR ARAM TE, EORAE, ERM S STR 
1, SPER ABR, BE A eb PB LS LY fejGF Col BY NAD*, Bk DPN*) 
PRR, FERRARA 1 OY ffi 2B fe Col-2H ne NADH+H* sk DPNH+ 
Ht), XMAS PERE PEA RAREAS RRL, BR ERRE. 
BRAM LAMAT LA RE(SH), ERM, HELSSRM, 


CH,O® CH,O® 
NAD*++CHOH + HS— f= CHOH +NADH+ Ht 
CHO O—O—S— fi 
CH,0®) CH,O® 
CHOH +H;P0Q,—> CHOH + #§ —SH 
o-0--6 COO~®) 
1, 3-H 


QT, 1, ST RR H h ER  h PR HH , HE BB] ADP HF LE, 
YATP HBA, KTR WA, HELA Pe a UA 2a FH 
BE, UR T PA KAY ATP py 2 4¢F. | 

JRE 8, SAE A Ye PBR eS I RT TPE HY HE HE, A ERA. RP 
HAAN, RMA 2, “RHR PA WER. JA OP We, VAR E RE 
BY: 

Bis Ti Bs Fis PR 


BM eh EPs the oh RE | alate 


SRB TAR 2, SR CR TR 
AR 

RW 9, RRR IL (EN, MELDTK, ERR 
ERA RWUE POF AMM ERAN BH, SPARE L, ER—TRER. RT 
BR th A BEY 

WEBER ARAL MADAME, RAR HA 
BAUR AR, RRA WBE 2M RA SRA REM Aw, BR 
xt RE, OO AB, UA LRA BA, oR 
US, FER 8 ORE EMS PK, At SRR LE LEBM KES. 
FRM 9 BUN, AMARA CRM, hw NADH + Ht Weak, FEM RY 
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6 hi FWA o BREA ERR ROA A, TURE ER 

JAE 10, BEREERE TS ARGH LL PE ELE, OF LAO BE BEE HEB 
ADP $b, 2m ATP HME. RM1OHS-HWEAMR. KTROBCLBET 
ify, (AREA LE BRETT AY, AAG BY AS ASST EM 

KL 11, PRA RBA HY HELL, Bik CO., AMZ. ERT RM, BRE 
ARERR (TPP) (EHS, RRRHREAES BR HEED, EW RRS 
Bi, HORWRERERA, ATR M, 

R12, CRBURRABH Ek, RETARAMI LOS, BERLE, BR 
#9 I(NADH + H*) BER 6 PER, KTR. 

SERARASAHRE TS, BUULWSRLADTRSRTUA RR 2A FZ 
BL 24F 00, M24F ATP, RANA PHHARREA, 


4ATP 2CH;COCOOH 
f 

he 2CH;CHO f - a  — } 

NADH + H° eal, 


eal 2C;HsOH. ei 2 


SoM CERBUBRS. 

C1) Mia ses CBWE, HLAASM, E-THAPRNE, 

Q) SEPHRARM, THA RS 1, AA PMH RE RM, Be 
aH HSe (NADH +H") YAMA RATA H OARS, TERLLRARM PHA, 
BSREAAWR TS, NADH+ Ht BESS LERWTERALH. 

(3) WMARER ZB CO., HET 24F ATPURM 1, 3), AZER YT 10 AE 
MI 457 ATP, HOURHA RAM 24-7 ATP, 

(4) Seis LE CRA CO, ER SABA EE RA AEE HE TY 
RE (2x12, 000 -E) EK, KARAM BAT Wer BRERA RY, RMA HAE 
WAR ACHIR, RMR MLE BHO ba RR, ERS ET, 
DEE EAR A HO, RNR BARES 5 A BE A RY, 
EL BY A AES PRT, (6 RPS HY EIR, GE TR RE 

6) LEAH PRARW REAM RAMATSM, MRM 6 AR 12S L 
RLU GERRRGK, Hel ALARA REAR, HILT, KRABR 
SHV ELRLS, MEER AMWBED, ENANASRWLREARERES, RF 
AREA BEEN GAH EAA RKAD) BOAR, TASS Wl Ae 
AEE, VEO PRECAARFORER, AURA ARSOLOREA AS 
LAE TANG EDR, GP A ay A ER EE HY, 
(A ZESE SER AN BEA EAE Se, ETT LG A, (SNS AE PR MU BAIL 
BREEX, RAPEMACTEARELPRER, DORE REAWRMEM EAE 
KAF. MARE BHA MLE SHAE RIE? BOL REE AR 9 
FLW T EA RA, UL TEIN IR LE LAP B RRR WY AEH 
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Ch GFR REN), TUBER EARESH KE. 
2. BRB HDHHAE 

s BETA PAR CECE REBT AMIE RA. MRA, ES 
REX POA, BARA ARMASTECET. AMERBRR PMA LRRAH 
(NaHSO;), AB NaHSO; 4: mk—~7 i kW (CH3,CHOSO.Na) , XT MWRET CE 

7 Bee ey 
RAI ER, AAR a. (TRA oP aM, BU TE, WR 
w 6 bi Pa NADH + H*) a SRR SR, AE o- BERET, o- BERR HT ZK 
ERAN, Kei lb EAB RES A KE. EAN In Wi A GA BY, 
RRB ERR 1 HAS, PRRBH , PR TE Ft 
BYE HAE 


CHL0® CH,O®  CH,OH 
| 

C—O -+NADH.+ H+—+ CHOH —~»CHOH 

| | | 

CH,OH CH,OH CH.OH 


PEI RAN Sh, We wR ATL AT LL ZEA IR, TI Ee 


H 
Na,SO; + H,0 + CH;,SHO —> CH;—C—OH + NaOH 
OSO,Na 


(a 2 BE bal EA 9 — TS eB HE, CRE AH RE Be 
Rw AMI a Ce lar OR. 


2C0H,CHO + NaOH —> CH,COONa + 0,H,OH 


Be 6 2 AL I(NADH + H*) 2B T CBE WIE SZ BUA, TEEN RH 
ARH 2 aR RRA AR, ERA TH 
_ 3. MAABHEAT 

KRAUSS, BA Die DL A FA A RS RAS, (EL PRE. KZ 
TAL EFC AY HE od A, BO BB Ea (ATP). DLA RS 
Te HA >, A ALBE Bh, WLAN Ie oh A FFA a es BL Be PERE, LA EB Be BY 
PGS, TORN AHA lA at, BURR eee ER, 1-Beha 
eg SEG OER A. WA ORR RA UREA AR. RT 
PLURASE PRED SS—H. VA PRA PABA MS, HEC PRE Ry AL 
RQ, AWK GALRM 6 TREN. WABI AARRE, KEDASKAA 
BOKER) Bi RAWAR DBE AR, PMA, RSRSB RW 
Mate, Basta BLS RAK. 

NLABAS iva > any ATP, CRIA RB BE, HALA He 
ATP Re eit, ATP a 7%77 ADP ARES. - 
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ATpe_—_ATP ADP + Pi + fem 


HOH,C HOH,C HOH,C HOH,C HOH,C 
O ay h O O tO 
% \ x Dae Oe Gm DIsK \ 
K yo fo) 2 this 
Hea onl 
Wye Ht 
H;PO,| 2242 BR ALAS 
HOH,C HOH;C HOH,C HOH,C HOH,C 
fe) : 
fe) 
o® + % > 
O Le) ro see ee 
1-KRGSE 
ROQBGBELS 
OH;C 
® ° on 
sseseeee === CH; COCOOH —=— CH, CHCOOH 
ABR ARB 
6 RR GT 


AGT LAH ATP WYER, ALLA PRA RSA Ox 10~° Fe oy 
F ATP, (Aah TEMA Se PKA eS 10° Sea ATP, XSF IS HLA 
ARR Re IRR, RAR A RRA ATP, EAH NLA PS 
HAPTER DUR, A 20x10 Seat F. TEAC HED LA PW BS Ao THe 
HAAS AAA YY SAE FP ZY IN ERR RAR TA 


NH~P WLR BS ale Hg 
HN— + ADP HNO + ATP 
N—CH; N—CH, 
bu, bu, 
: boo boo 
BERRA HL & 
Git WEP 5 (BRR) BLES NH 
HN—CC 4+ ADP wath A Lk LEY "4 ATP 
Y= ue 
ee Sg 
CHINE, CHNH, 
COOH book: 
BREAR BAR 


| | FAAS RMA RET OMA, BSA POR A ea eR 
BENET FHATr YD. MSH W ARAN REM AKA CN, AMSRSHIT 
WAS PTT MARAE EE ER A TRA CBE, 

FAC HY UL, IBA, PREZ Ze SR IRK, (FE ET ETT a OS PE BRE KR 
FN 5#, AME FORE BE, I. AL BRS EA AT BE 
FE TG AS BEG ZB, EAE I YE 5 Ko 
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ZEEE LS ARE ES PP BY Te EF, Embden, Mayerhof, Parnas 4} \ aq HK 


BEA, Aw la A Ad 7d 8 BY At SE id BK A EMP 3842, 


=, HABAADR HL LE 


1. =#BRBHEE 
CH; COCOOH- ole Se 
Z it 7 isRiR 
TPp Z 
ft, NADH+H* 
/ CH,;CO~SCoA 
H,NCHCOOH ~~ !4 J. 4 pele 
FLAB =. . 
\ aoa CH,COOH 
NADH co6 HOCCOOH 
\ sia 10 faa CoASH CH,COOH 
\ NAD* FRB ae | 
3) CHCOOH boi 
HOCHCOOH: ahaa 
RR, mA . 
\ 9 ae CANOW SORA iain 
A “se Pat o Se WEB 
ate? \ | ; 
HCCOOH . hi 
eae ia ee CH, COOH 
WAR ie wh eases niBig se 
: AS SHH aa 
FAD eee — , NADP*RRNAD* 
CH,COOH 2, = rn \5 4 
NADPH+H* 
CH,COOH Sa 
am ied CH,COOH RNADH+H 
aes 3 ? H, HCOOH 
GTP 
7H: COOH H, 5 cocoou 
nee HiCO~SCOA Cons C=O — COr 
pee mA 7 4 coan 
Pj 6 O; as 
J o-AR—R 
> / ) NADH+H* | 4 
; ‘ NAD i! 
OOH 
- CH, 
vp 
by 
CHNH, 
COOH 
45 45 


A10-3 =RRPHA CREM 
1. ARRAS 2. GRRE RE 3. WR 45. RMS 6. o ROR SS 


7. RRA 8. KRSM 9. TERRA 10. FRM SM 11. ARIES 
12. 2AM 13.K<ARH 14. PRM 15. HTRRRGH 16. CRRAKH 
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= RAR VA EG SS AA — TN, ERE TCA EE, HWS HR 
UME EN AAD HF I= PP, CQ) ial RT PR, (2) PS RY Pb a I 98 PE 
FAAM=RRBH. (3) Pi PRAM OPE) KA ad BE SPT RY BT Be A FCA Sd HE SE 
SF, AMRURNREAAAT CRRA, PRR 10 AF iz Ny IK A} 
HO ffl CO2, HCH A HASRE (Al 10-3), KRIEW, HREM, BORAEDPREER 
RRM. ue 

FQ 1, PARA eS A HY HE 1, AE ZB A PR IE As SE Bs LE 
—P RRNA, CISPR IR — ote He CBN — ALEK Bt A SE 
NAD*, CoASH, TPP, Hi RSOT+HRAT. RMB: 


(1) CH,COCOOH + Tpp —PSRIERDURES 
ma 
rie: re hg 
Cc Cs 
4 Z if 
PP ae ale ene 
CH;—C CH 
\nZ CHs 


oF CE ER BR (fai S ff CHJCHO-TPP) 


(CH;) ,CONHR;, 
CH,CHO-TPP + S—CH ag ete te 
@) an >on —_» CH,COS—CH 
| SCH, | >on, +TPP 
Hs—CH, 
ii eK CB ne 
(CH;) CONHR;, (CH;).CONHR,, 
CH,COS—CH Hg—CH 
(3) ch 4+ CoASH —> CH,CO~SCoA + or 


HS— CH, HS— CH, 


(2), @) RWEHIMFRER CRETE. XPBAT PAN MARRE LA c~RE 
AIRF BE RK. RERKATA PW NHR, 


—NH (CH) 5 eas aes =| 


oy: oe 
MAR 
ie s,CONHRyz (CH,).CONHR, 
- -HS- CH * $—CH 
(4) oh + FADt See RRR oh 4+ FAD-2H 
HS—CGH, S—CH, 
® FAD-2H-+NAD* _> FAD4+-NADH+H+ 
BIR oy fi BYE 


CoASH + CH;COCOOH + NAD* —> CH;CO~SCoA + NADH + Ht + CO, 
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104 Jb AI EH AE Ee GE CH A ASP, Tee BE A PB Be BE 
VPFRAA RAY COR A RT EAS RRR, BEA eS CBR 
Dre CUE, MBAR A CHAAR, ASAE CRRA SRM 

RM 2: CBRE A C2 W)) AIF BURBS ELE CR (Cs W)) MT RRA EE CB 
Sar HE) ASE TE EBT RR (Ce). FFEREARAM BUREN ERED Cs), OR 
WCs). HMA Ce MASH CRE A AA RTT Co, EE R—MEM, 

C, 
oN 


POI 


Cee A ERIE, Bt FASC CO., EA PA ILASA=TRENE 
SY), AMR A= RBH (Pk TCA), aR ERIE (A 10-3), 

RY ERB BUTS JT HE AE BY TE B52 Dy RP I, PE WIP RIV TT i BRAG, B 
Bint Bre KABA CH,CO~SOoA rH, Cw ABSRMAN EH Cw we A 
Hy Ae A AEB ZPRBETT Re (SR 1), CAIRO ETT OY ZB TE AA BT A A 
(G2). 


x 
OH,COOH @ 
p=c=000H 4 x 
(1) mO+- | 4. GH,COSCoA —» HO—COOH + GoASH 
,000H 
CH,COOH 
Bt CER tTERR 
COOH COOH 
| x. 
a, CHNHCOGH, - 
x 
(2) CH, + CH,COSGoA —> CH, + CoASH 
CHa CH, 
COOH . COOH 
BAR CHAAR - 


Hie EEE AF FET ERR RS, SPECT IR CR LR 

M38, TRB AAEM ITER, EXT RM AIS RS, FE 
Fet*, GRBARH KECEMARTEN, HHERK, MSR BAMA HEIR AM 
BB BK), WESBRARTEROIK). TERRI KRARTRRSET HEAD 
EVFGREW PUREST SAAKRK, 490% AA, BRA, BPS he ro SeRe 
HL, BT ARE AHA 5.2 ed SY HR TT TAI ETT 

SL 4, FAT ETRE PB SY PE, Pk SRT a o- A KR. By A 
Al PSS ST ERA. PRED NAD* (ERE, HH Mg** Bria, FET 
ZUMA. ABE NADP* Dy HiRg, FA Mn** Pr, FETA A. DWBA 
» 262 « 


= PRAGA HH Ay RS ALES ESE eH NAD* SS — FAY ST BL, 
KORE 5, FABER COs AEM o- fq RoR. RT RMA RA Ae 
MEAG, 307 BE LG AD PRG FF HE 
RM 6, o- MR BaG o- A RRA (ip LE — PAAR) BY HE, Ae 
HSM A, SS RRM MA NAD*, CoASH, TPP, wie, RMA 
PL —FR, BEA Pe ee ES A 
FRAT, BERBER A aE BE A tA A HE AE RR, FHS Ts He BE FE Bl GDP 
mR GTP, 
CH,0OOH 
b13,cO~8CoA 


Webb, VEHBEMIAG A ZOAT LAL UE TARAS A ok AR BERY eee ESE AU A 

LVS, RARBIRURVAGNENEREARR. LAVAL ARSE 
HB, SAME FAD MAMA. PAOLA FAD Be, RPA Re 
Bi SLB. 

BV, CMRRBNCWAMMM REDS HO RARER, 

EV 10, IRMA EEL, BW NAD*, 

bE 10 ae RAVER 1 6 ANTIBES, AA ARAN AY TREE, 
A LA, PEP WAZA, EE LBL MPT, RPA CO. TELE 
AIAN APE EBL LEA ENE, CO. EMA LMI IG A LEA), 
PAULL AKI CO. HUME. AREA MODES, Ue CRP mE EAL DISS Bes TO 9 
De 


CH,COOH, 
+ H3PO, + GDP == de + GTP + CoASH 
CH,COOH 


C1) JERR SHEL, ETRE, ERERR, PSNR 
BY EAE EB ZR: 
OH 
CO, + CH,COCOOH -- NADPH + H+ => brrcooH ++ NADP 
CH,COOH 
| | NAD* 
O=CCOOH 
bui,coon 
(2) Ha PURI LE TEAL, : 
GOCOOH | 


| 
CH,COCOOH + CO, + ATP —> CH,COOH + ADP -+Pi 


FUSE AS SR Be BG SS ee aS PFT HE A EE CRA BRE: 
cOcooH 
+-G@TP-—>CH,—CCOOH +GDP-+C0; 


CH,COOH | 
OP 


EAN (2) WK ey BE JE Es BE HEF PP TR IR 
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SRIRAM BUTE CRA, CRA eT EN, 


OH,COOH ++ 4[0] —> 200, + 2H,0 (1) 
CR = RH Bh 4 Awe 4,6, 8,10), Mik 25+F HOUR 2,9), HARA, 
CH,COOH + 2H,0 —»> 8H + 200, (2) 


WK (2) HSIN 410] WT BARESABBTEAD TA 
CH,COOH + 2H,0 + 4[0] —> 8H +4[0] +200, 

Bp 
CH,000H -++- 2H,0 + 4[0] —> 4H,0 + 20, 

DRED 


CH;COOH + 4 [0] —» 2H,0 + 2C0, 


= RRUARMEEW AH BRN TERA, MHBLRABRNHARENX = 
IRMA FAY o-AR—R ER CRAG MAR AAR KEAR, WY 
12.14) SR. MeSb, RT MiMi A Ww RA AR Eb, RE AEB MKZAR. F 
AR. KRAABNARK ASN KA = RBH MH RA. NR BS 
Haw P-AE AB MH CBA, BRAT = RRA MRA, AME RR 
PETRA E B Wt. His Oe CHS AL. 

FE AC AY FB DY se TF, A FA SCRE Fa Pt EE MB) TP Td ES 
EY, MAREE AA, Mime AT REY RE, AA = RRR ES AAR TT 
EET. ASML a oR EA RY, ARR UIE EA. PRR 
PAR ISAM o- MR BAG LAB A A eS LTA, LEDS EA AT RR AB 
ARE PACD. FEMA Ph — HER EH ee RTE, ERA, ART 
Mi ARB CRREARHRWNE, AAR i, HAMAR BRT ti 
BE CR) SRA st SRREAR HE) PREATT ER, POM hi A 
BHBART URAC BM, BAT ATA RARE KM, TARA TATA T ie 
“BEREMS, AMEA-ABEAUMRT ROR, RRA RET B 
FI BI UETS 


cp i 
RT&—R \ 
\ 
\ 
Aw / 
/ 
7 


2. CRB BMRE 


HE YAY Be Ys PS RAT = RE AY Pb, LA SPR 


RA MG SER UE FEAT PROB PT VA SBS Se AT PoP BH HE FTE FE EA He SEPA 
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ZEB, CEMA IERRA a EES CBE A EOE RRR. FT ER 
~ PAPLUT RM 45.6.7, ETM, EERRERREH, LATHE, RAE 

LAF Cs WH, WE CRRA PLAT HTRRA DHE 1b a Os 

LEBEN EAWERLTUUVALM = RRM BABE. AA CRRA 
HH C, WRRMEABAN, AI WG th= RRM FT OC. WH GZ S| te C2 WA 
HEL FESS ACH RG PERE MS T ABE HE TT Pa AR PR HL) HE, DA Oo 
(ZR CE) (FIVE RRRROED I, HPA Cs, AUR AEM Cs RG Be Cs, wD 
ir CREA HRB = RBH, A CRIA AT TEBE RES AY Ce WA OR UE Co HY A 
ti. 

#46 1920 4F, AAUABEW MU RB A CREAR, LHF 25 CRA 
REREKIATHAR, 


1 CH,COOH 
2CH,COOH + —0O, —=> | +H,0 
2 CH,COOH 
HF T+ 4E iE SERRA MBAR RRAAMH RE, AWLARMATR 
AHWR, HORE CER MIE mM Cs WH. 


CH + BROCK — FRR 
FATRR —> KIAR + CHR 
CR + CER — FRR 


2H +O. —> BREM cs hee 


1 HMAy 
eR 2C+ LO. —> HR 

XPOS BT GEA, UN REA BY Re HE, SF RET AGL, PS TER AR ET 
FET BGT HE AGEN ZARB, WHE ERR EY — BP TT IK. 
8. RR KBRE 

NY. BWR WE Ae a, SBTC NOE ee Glial ws EMP & 
BE) RIGA 2 FARR, RS PED = RR ABET A ASH. ASHE EE 
MEZA ATE , Fal Zed OE AY LA AS 38 Te AE I EL Be 3 HG a NADPH, 

AMARA TRIE, KRRWRAR NANA HSMN, RPAeA 


a raed aie tat ei Elita Mai ced a Sea tad 
: BMP XB WES AE ARMA AR, RYAN = BORE, Bnet 
BEPRA Aa EMP #2, LRAR=RBIM, HMP XRNHA-PMERERA SM IL 
BSR, 
FMP 3 Be rp fit Se JE 4b (FI 10-4) BY LIA} HE Be. (1) RHE WL AL IB BE HE 
ACRE RH; (2) AREA RAR, A-WMRPAREH RRM 2.3), eR 
ARIEL), WE ORY 2) ALLAN ULI 3), BIW EL ABIP RM 4~12), $B 
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BUR CREB ROW ME (EA oN OE Fb 2 
VFR 
(6) ii 23 
[7 ATP 
ADP 
(6) 6-H 


NAD P* 
—NADPH#H* 


(6) 6-H HR 


ae A 
: | 
NAD PH 
@co,~ ai abies 


en rere 


a \— 
@)0-Fe Bi _ Os RmeR y 4 whAD 
— ; 
@)2-RR ie b saneears Pp) site 


7 
() * 
BO BIRR < N Ge eaRBT 


b=" Weer 
PORES 9 


a 8 
a rs 
ROIBAM —>- Os BREN (2)5-BARIE 
10-4 MRE SARERRA ERO 
1. RMA 2. RMSE 3. 6M 4. SHR 
AMMA 5. ARUN 6. ACE 7. ROR 
20 8. HCN 9. WIA OE 10. Baie 11. ROR 
i 12. MRA ToRe 
AS THRE, RAVE ETNA 6 3y FE, AE 1, 2, 3 =P, He OAT Os 
tat 6 ZF COs. 6 FCs MAN CPE A R45) Bm 4 oy F OBER ARGH 2 3} 
F ORR E 2 DF OPIATE 2 FT OBR RY 6 HR 2 F Cs HE S- 
BERR H WARE) H 2 FOr CRRA RE). BITE Py ee 7 RE EE 
Bi 2 FF Co Wi (S-BERARTE) 0 2 PF Ca BHAT Db 2 AF OPER NA 8 A 
2AF Ceti 2aF Cs CHARA WE). 2-F 3-HRH ME BU RM 9,10, 1 
BLA Cot. AMATI 6 AF Co HE, WAI-AA RM EM 5 F Co TE MM 
BAF CO, BDA AR. 
oP EE PE He FP oY rd BOR ems 


6 ATP + 6C, — > 6CO. + 503 + 12NADPH + Ht 


6 ATP + Cg —> 6CO, + 12 NADPH + H* 


BMP SB PWT RAMP: 
+ 266 « 


oe ahs 
ic ie 
—C By hs —C€ 
(1) je 4h arp CR | ape 
ry i 
in a 
CH,OH d,08 
Rae 6-H Bai Be 
fEP fogs 
: wi Or- 
—O 6- BiLAks —C 
(2) |  +NADPt Btwn okie | +- NADPH + Ht 
yo Be 
‘e if 
CH,0® CH,O® 
6-H O- BERR Hi a TERR 
COOH 
| CH,OH 
an 
—C ? 6-H GER AES | 
(3) DPE WADP) Se mn + NADPH + H* + CQ, 
c— 
ay | 
ba CH,O® 
CH,O® 
6-H RR 9 aR 5-1 RS 
GeOu oe 
C=O C=O 
| S-RR AES S| 
@) o See ete i 
C— io 
bn,crs CH,0® 
5 A 5 Fe RAN A BS 
CH,OH ve 
C=O a 
| 5- RRB RIES «| 
a aK SPITE? 
g— or 
Gad CH,0® 
5 RKB Saal 
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[ GaoH| Guo Loo | 
i o-o | Ge i, CHO 
oe ee ECR | | 
(6) mi + C— aa ‘ee - ea 
CH,O® CH;0® : 
CH,O 
D-BHRARAS 5-H RRR 3-H 
a 
eed 2h eine, 0 NR 
ee on} | OH,OH | 
H i f 
C—O | | ipa ® Sea 
ty i oq ; CHO 
i—C |  cHO i—C pth nyy 
oe ao $e SEN -|-——-—~ hs es 
(@) C— +,CHOH, === JS +a 
: C— 
Ae CH,0®) C— pte se 
| | CH,0® 
7. CH,0® 
CH,0® 
GRRE 3-WRA RE C-RRRE 4-ROeT 
ive CH,OH 
[ CH.OH | 
| CHO ry ee 
| C=O | CHO | 
H—j—---  C— — EZRBAER —C 
(8) =, + | Se oo 
C— | C= 
o— | CH,0®) | 
| CH,0®) es 
CH,O® | » 
CH,0P 
S-RR KES 4-H REET SRR HR = 6-H 


BMP XBR BED Po CAE See Ee, AT A at EMP 
ent TOA)BD>8S, HUMP XKEMD PE MEE, ANDO LE, HWMAP 
Bi SLE see EMP #4, APMEP IN 90% Wit EMP 4, (ASR. SE 
oe 2 Oe Wie pi ot DA De A AE SE EF, CRA eA a MP 5& Be 
=P ELA WIE EKA AMP PER, SE Pay ARs BEA A, NO 
HP Za, WMP SPR, PRSEH) 2, 4-— EAC (oe 2, 4-D) HHI, E 
EVR HS ALE Za, SUT, AMP 3 Pe aR | 

FMP 5 Be RR AT Dy RA GE OE, I A ABE PE 
BTL, AYUSA RR UR ERSHe OME E RR U, WT 
I, UHI A TE SLR, WS ER eB RE: MP 5k BH. 

HMP Xa A AEA LAB WS, AWS SGA ES ES is (Oe CE 
Sele — YD MBE GA) WL Je — 2 rf a Yy (Ca, Cs, C7) A HMP BRR AY SE PR, 

HEY) (REE AAD FERRE ON L= BED) CEN ORR 
PEPE ETSI, 12 J DE EH KB, 2 C19 A “C09 HE #1. 
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RK O-6-Tij WHE AA AM) TLE 1 fi C BUSS 6 he C JAR C4 pala) Nak, Me 
SERCH AY COs, WEMRIEN COs WEL INE “C-6/4C-1=1, UDB WEN 3 LN NE 
SA; IMIR MO-G/“O-1 AvF 1, DLL A ORR RAN EE BU LN PAE 


2, AMAR — Za ANG He HEE 


[BBR UAMEA AWA FA BET, LENG MN BUE PREBRA AWS, B 
NABDERANEPASHARD RAR. IT hy A Be NAD* aR NADP* prHeaz, th 
A > BEL PEE GY ATE ES, UI ET LAL SED Se (PAD), SH Py APRA SE 
WHEW, 4EN-BRAWAZIR, RA RLAT, DAEARA BAS 
Ja, RABERHAIEA EDT AES. SEL, TERRAIN, AEP 
HEF AAS SEK, 1 BE a A HE A — A A, BEATE 
SUL (MMERAMBT WUE), HISAR, GM HO, KEE AAR 
AER, BREW A. WARRIOR BEE, SEPA 
HOE, AWAIMIEEVALEBATAN. 2) EWALEBEUAM, HESEE 
BOI, TARE AMIE AIA, ABU; (2) eb PER ABR RD 
DEERE RIZE ATP 4} py, ATP 4 WY ER AIA PPLE AB, IEE 
AEE ARIE DSR RIE HIER 

HEFL AE Vy SLAY, AY CAB ERB BE GE, ZEA PS RRL J AE OB 
PY, Ae AGM eo EE BE FF 

1 ehh 

RAL, ROKER ET ARAMA, ERA IKPS 
UALR LERMAN, RAKSHA BAER PRE RE RAL, 

223 PR — A BAIR ER RR, FERS AM ERR, EIS KEE 8 BOK, I 
HEA 0.5~1 BOK, HAAN AR AR A SARE, ARRAS ESE RZ} EE 
EA AINE RK, 

Ser PTE pa UAT A, PUTAS IG RES PRR RU ES, WB PS 
WHBESE MAY, KARE, BART OBS SSE, Boye 
(KHER, ARAL ESP, EB 

2. EIR 


| 20 
\ + 
M2H \ ,NADN /Fe2H, / CoQ hy Fet* /Fot**\ f Fet? ay 20s 
AU | RT [RRS O les ez Ae Bak 
: ,p b Cy © 7 a yi a 
M F Fe’* Fott+ Fett Fe??? \ 


NADH Cc Fott* 
ves 0Q2H Fo ; 0 


RAR F 
HEF 
Ae Ss 
RTBxoB 


10-5 PRR 
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WP ee he fe ee, A ET AR AR EB — mB ee eR FB PY 38 TAR 2 
Rio ARUP EN BAS AE LL SEALS Q RAMA. TE 
Wi PAS Aa EP RE, EIS EB, RAT AIS 

RD (M2A) BFE a HY PE, BABS) NAD* b, ee NADH + H*; & 
iit 1 LHARBARREAL, BUCRBAAEA 2A). RABALh LEAL 
Wom I PSA fe, IX ED, 4 NADH +H* LWARS HM Q. TMQ 
Fe FR A HE ED, DBRS BEAD) FSA AY (EE FA) BR AS FE 


i re 
Ecce ee CH; 42H CH,O—~ ce CHs 
col (CH,0E—0_-cH,) Ht 2H oxo a (CH,CH—C—CH,) ,H 
‘ bu 
(AL) GER E) 
n=6~10 
RHEE Q(CoQ+2 HB) pean bFet**) Prath, Hack Ht, 
. CoQ-2H + 2 Fet+* —»> CoQ + 2Ht'+ 2Fett Q) 


PEF IR Gee AS Sie HY) AB HF A UR, FB CO: 
50s + H,O + 2Fet* —> 20H- + 2Fett* (2) 
OH SLAB KW Ht BA atiik, RDAAQHeARA 


CoQ:2H + 50s ~~ CoQ £.5,0 


Zz 
M CH-CHrS-CH,-CH-G == x 


! 2 


HC D=CH LN (kit) ---------------4 8 
Me—t oN je : H 


0 


N—-Fe—N ‘je B tha 


! 
1 = =——!CH,-CH3-S-CH,-CH- 1 


ct es: § 
oe ~*+N(Ge ee pt 
Gin ae 


Pf 
P=CH,CH; COOH, 
M=CH3 


FL 10-6 naa e 


SAE A IL — BP, RHE IS Gis HY A I], PT LS} a, blo =KAR. BARMAN 
AWERRTRTH, CNBESARUT MAA REMAAEA, HAMMER cH 
Bik Hse. AL, AO FE aa EAS Bes A, AAW ARE © HE A te 104 PER 
A, CRIP BARBA. RASHEWAAMA 10-6 Sa, EMAEAH, A 
ALi 2, 4 WEA Chize(—-CH—CH2), ANIM ¢ PIE AA 2, 4 rk Oke 
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#Z5SARA TAME HARA. 


NADH s& CoQ2H, fii RAHM ER as. 


5 FH AAG IE SRR FA HY AAG BG TH) Ss PAY ak HF SA J HS (lo (RAE) I BE NE 


10-1), 


R10-] HRALARA WALES 


H»/O 

SAX as Fet*/Fet** 
eH a Fet+/Fet** 
en ane c Fett/Fettt 
Hid HH b Fo**/Fet** 
RIR/ CHAAR 
NAD-2H/NAD 


RPK TF NAD st NADH EARN, MALAWRA BR RH NADH ez 
5 ALE? AAR NADH Baits ReROAAT MARMARA HY. A 
HSA o- BER H Tas A) LO BERR FAR o BRR, A eK 
AY, BOR Mil a 35 — Eo ETH SA, FY DA HE AE AY o- BERR AL, JB FAD-2H, 
FA RAM NADH (8a BH RT RRA FAD-2H, fe emu key EATP, 


Ey RF 
+0.82 
+0.5 

+0,29 
+0.22 
+0.07 
+0.03 
—0.32 


NADH+H* NAD* 


CH,OH CH,OH 
C=O GHOH 
CH,OP CH,OP 

RR— PAM a- FEAR Ht ik 

> (408 Ti) ( A ld Py) 

BEX HEA 

$50 JK ee BK 
CHOH CH:0H 
C=O CHOH 
CH, OP CH,OP 


(AREA) = =FAD2H FAD (RA) 


AVE FE TERR AY HY Fe ZEA HY , NADPH BARES “TF HE, i Ze 


| SUES BS) NAD E, 


RET REMAW A NADPH NRA EA, HABE) NAD fF, 


SR Jen FS BF BE ETT AY 


NADPH + NAD+ —>» NADP* + NADH 


IE FERRARO, Ue 4} EEA 
MARA, MIAARAE— UP EATARAS, (ALATA Eo FERRY, PRESS Hy OE AE tk, 
PE RE EASA} ARE (RAE) HRSA, AABAS TASH 
SULABA RK IMSR, NADH WA CAE BES, Oo WOULRERReR, WAT LI NADH Wie } 
JR AGT FRR, Oo AYER GEA RS, PEO EA A) OE AK | 
FPG RIM, AGRE RN ASER MRE SIL ERAS), Pl Os HR HE Ate 
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BT AEF AAR NADPH Ay RE hE “MEI AY I DE RIBS TK, # 
AED) ALPES HY NAD LS 0 FH VBP EAS Eee bt a He PC J WY 


o—fa RK + CO. + NADPH + H* => BERR + NADP 


(40/8 RA) (Fala A) 
BeBe + NADt = o-MiR—R + CO, + NADH + Ht 
(BREA) (RBA) 
PA SABI WY A RD: 


NADPH. + NAD+ => NADPt + NADH 
(AAA) (BURA) «= (ANA) (BRL) 


FRAG A AAR, HAZE NAD fil NADP ZK. 

— {EE AEA AEA NAD WY, ELAR RAMEE Al 
Ja NADP A). ALAA NADPH a ESAT ERMBRA RR, PME 
eK AS HAG RA A 

BRAN ZASHUPALE UY BY PEDNEBRLRE. in MB 
FMA RARE, AT LIK RA A AZ A A, BCR A A EK 
(GSSQ) HAAR RMR, TESA RERHK, BP PR eR. 

MH, > NADP* > GSSG > Ji RFT MLR > Op 

USA ALE, MASS ARAMA, EN 
{RA Os HREVE AER H.0., EXAM AUER, BECKER IRR, 
RARHR HED WAT ARB. 

AER + O. —> MIR + HO; 

3. SikwREILER 

EE Be EY AW, — Fy TTL FA Dy AL, AFT 
FEW AEE ADP eae, HAL 3 4}-F ATP, 

ADP + Pi + #2 ——> ATP . 

Pe LSU ERR REE A ADP AO DERE ILE RIE me ATP, 3¢ EAR 
SCRA, BAWPHE ATP ERR, RE LPH ATP RE, KER 
MIlMRZEAZLA, MWB bAc THURMAN c HO. Zi, 
J RURBEBMLW UD aA P/O WDE. P/O WER EWE, 
HHIRETAMN, ASDRRF OAR LWA, WE 1 RAE 
BAY ATP 924} % (Pit+ ADP + #E> ATP), WME= RBM, hh NAD* SSye 
AMER RG P/O Lefiy 3; RAL RT CRAY P/O ete 2; o- MLO RAE HR 
SHAH P/O yeti 4, eS PHAT ATP RMN REM ALBMILERP EW, 
BASHA ATP EER WACK LPOAEM. FAR TA 2, 4-— SEM — RE 
14 ATP, 2, 4-— my Rew AE EVE LABEL EFA (BDA IE ATP), (AN oy 
EFA. RDB 4 OEE ATP hoy 1 posh ATP FEZ YF EAR. 

4. BSakitepes ATP HRA 

i (ANAS WH) UAE A Pee AY ATP, BRA 1 a eS DPE ae 
HAF ATP: SPHEREIT BRAT? EMA REO RREREAE 
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AER Y, SRA AMG (EL, eR RE SRNY 1, SH, 
IF -2ENY, ERCP ATP, BOR ATP (RUSE EREM, WUE HAF (RRL 
SiN, MAT: ATP A REUTER Y AE LP, PUP eRe BET 
Pee ATP MV SULRRRIG(E. TEREMEL AEH, WR RM 101 ATP, = IRIE 
ARNT PRAM ATP BATRA, 

SRR TE ROGAN | ERR AM, AAT LON Tew RS 
He ATP, AEA SARAH, MRARR EE IM 6 7202 AA Ta DPR Pe A 
JUDE s 

# 10-2 +} ATP jf) BBUE 20, IRAE 1 AEF SPUN ML ei, BE 1 oe} 
FHATMSELAGRY, SBMA 40 THAD ATP. RL TESHRIF INOUE, WO Ft 
2AWAF ATP, PSE LAE 1 ATES} FA BEE 88 HEF ATP, Bie 1 EAP 
ag Ee ALU P= HY FH AE (— AP?) 3p 686, 000 +f, JAG 1 FEAT AGRE EDT Or FH 
I 12,000 HSE, HbA 1 HEAP PA APART Lipa: SPO — 87 AEA ~P, THEW EK 
PN ATR 88 GEST ATP, FIL AY LL GSE oH UY HH A R25 Hy SE 00%, HAR 


WN 347% MAAR, BRARASAD REA, PRPS BARILRAE RES (A 
ROL BER AA 437 ) 


RANO-2 PHRAARMRE PTFE ATP HP 


R & xt ATP & 
3-H WE + ADP + NAD* —-» 3-fERH THR + NADH + H* + ATP 1 
NADH + H* + Or + NAD* + H,0 3 
Bie ARR + ADP —> AMR + ATP 1 
Wbam + NAD* + CoASH —> ZB SIEE A + NADH + H+ + CO, 0 
NADH Ht + + 0, —-> NAD+ + HO 3 
SRR + NAD‘ —> NADH + H* + Bayes 0 
ee hs os ee 
NADH +H? + +, + NAD* + HO a 
o-fiyR—E + NAD‘ + CoASH —> FEHIMEHIMG A+ NADH+H+* 0 
NADH + H+ + 50% > NADt + H,0 3, 
SETAE HG A + GDP + Pi —> GTP + $854% + CoASH 1 
RIG +O. —> BHAMTHO  . 2 
AR + NAD+ —> ERCR+NADH+H* ~ " 0 
NADH + Ht + 501 —» NAD* + 8.0 3 
By - 3 20 ATP 
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PMA Cae, BIB RE ATP db, WPA — ROP, CARRE DR BE YB ZEEE 
ia, FPP TENA EKA, PME A BIR, VAIS, Wy ee ey oye eet 
Ri, DOLE AEP Dt es BY RE ABE ETB A BES, On ATP, GTP 4, 


B= HERA GARABSBKWHAR 


AEDES RR CAA TRAN TER. APPT RRR ATR HH ES RR 
AACE RES, ikHEWMA= RRM LWTRRN ERO, ATA 
ZpREP VARKER? AAWDA O01 5 OCs REAM CO; BA-TFRRWAR. BASES 
BY Cs, SLATS Co HAAR Co ITEM. 


CH,COOH 
CO, + CH,COCCOH —> 
O0—CCOOH 
Aika BRCR 
oe 
OH, 


CH,COSCoA + CH,COOH 
—» HO—C—COOH + CoASH 
C—CCOOH 


Zakk A 8 BROH " 
COOH 
THRE 


ELITE RA TATRBN F-PRVES REM RRR ARIBR. AX 
BMGT AT BBS eH Sol FPN ERR ABE IR, SPR CRRA Ae 
C4 AS RBH Cs MAANTTERA RM, | | 

EASE TT EBA PEE WR A BP FG Mb BS ESE DE Os RR TOR, MK 
He PR XS Dea HT Si PE, (BES ES A ER GE , WR BE Se a 
AMA MEA, BAATHRBRN RA, PIER BRR ee Tb bee T — Tae 
Fh, PTAA TAR UE, AER AA SUAS OP, RR a 
BEN, GARTH, AMUVATRRNT ER PARR ReD TSE 
eA ELI 

#25 —> 2 
RIE —> ZBL + COp 
FARRER + CO. —> BAZAR 
ERE + TAR > PR 


i et —> Tre 


BARBER LHS RBM BBA RK, AARARIN KA o- MRO RE= RBH 
W— TP ire. o Miko Biwi L-FARBRAS, LRAT Re 0 EP, Be 
RAAB, 

02746 


COOH COOH 
| | 
C=O CHNH, 


| 
NH{+ CH, + NADPH =>CH, +NADP*+H,0 


te oat 
COOH COOH 
of XR — BAB 


Bers Fa SOREN IeaE PHS, NADPH+H* IW RTF, BNR AY ALE 
FHP GE BE, 1 BE AR TE LF I a A Sy AHS AE 


COOH COOH 
be ba, 
NADP+ + CHCOOH = NADPH + Ht + bacooH 
HOCH ont 
Loon boon 
FAT RR RRR 


BARS HE AH o-A RA IG, PG oA RS Hh SE 4 BE A 
RE HRK, LAME TAA B= RRGANSWE, MHTCEREH. HA 
KUVARABT EM Pitz AMP 3cR, (AA rE Be He fiz 


@ 
Q emits cunmane 3 
aA 8 
i 5 
~ SFR an in ea 


T-R—< 003 


A10-7 PR ABNR AIK A ARRAY A BBL il 


WSb, FSA RR BY Fe ace Se BA a A EY Bl, A EE SRE BOK, PREP A 
JOA AER RRE, AANA AREA T EHR, MARE BIA RA AR 
+ 275 


T XbA RATA, AEP EAN. Bob ERA RAD RW DEG 
ABT KEW AEB ABS EBs Dh iia 1S — BP EAE SR, TERRE PA ED 
H, MAURBWEWAM, A RVEARRN DW. Po een 60 yt/Ft GHFR2E), AAD 
TH FEA Hd 20 BE 507%, HITE BRE Es iil AM EEE, (FRA EE EA, il 
FEW HL WK, Bey A EEE, TER ERR, CART ERIK, A 
Sy BE BEB AE ye A ABS, PES A FD Ae A, AT 
2 He SEH) Za EE, 158 SP IA A HB EHO 
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re RRA a 


EBB T RRA AEA LE, DIR, ROMER, DATARS 
(AZE, DPA ATARHWAMWRBSN, WU EEDRN me Alt, WRB 
FEFF RE, DARA OKABE MTL KEN ADL. FA BBE WEP, xt 
“ES” HY SER T HPA APH E IR, K-BRTRKTARAW A 
Ai, lewis blige ited bercieneetes fF A. 


S—T LEER N—-RRS 


REBECA EAH, Zeb EA PRR RNR AD. iB 
Re ADIGA TE RAISE PEM: AAW RUE, ‘adinimiah hihi te 
HiwA, AM RMAN, KTR AOES EA, HERARE: 


I 


CO, + H,O 
9 + Hy TAR 


(CH,O) + O04 

JUA ULI, . 

(1) HAA “SE”: HHMRERD (ARE KBR ARF) EBERT. R 
OP aA ea, Hep ae ae ey $k, Ea SR ROP 
Be, MRD FRAME (A 11-4), KAM. KAENMSR RMT MS 
AH, PR Lb AVE TES LA RE 

(2) RSA: KoA TKERAM LSE HY, They ee 
Hh, Ake SA EE EA ARAL BE A, BE AE, | 

(3) HORM “SF ay”: BRP ERO RBSST, PREKNAN AMAT 
iE 1b; ERAS AL, FS BL AS, PR A A, SE A SE 
PAAMAAKABE, 

(4) ASEH IR”: 3 MERLE, RORE(CO, + HO) (KABA, 7 
Wy ( (CEO) + Os] SE RABARAS, BEER PE Bae, FESPA RE, CAE AEE SPOR 
(RRL IEW) BT STA AT LI, AY LSE GRA 400~ 800 PERK) HOEA HK RHA 
HS hE) MMSE, WRIA EH, PUM MCMIEAB BE ERE, EMP APD 
ZIP. MAE AA ETRY AT ERROR, ARE RET. AL, GAPE ERE 
i a WBPE. 

SAREE, HAE EAR PEKIN — TEER, SRA, HORR_LE 
40 He FA 8E AK RAT x10" wh, PERL 2x 10" mh, WHEKASx10% me; Am 
Ai BY) (RR) 25 5 X10" pis PAA © x 10 OM; FALE GRE 2 x10" ES, HLA 
254 —AE FEA RELA. KAA PY “CO”, FY BQILGER RK; BA 
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FY SILER K: LANSKY BLA ARCATA —K. TK 
Ry sh eAE RH, CO, H20, Oo AAA ILA RT. 

WREA, KARRATHA EDIRNE, CHEW AD eA 
HP eH SeM, CREE T AE RAE A AR ie AUR AR UR. A AL HS 
15 Fe WS Ta Le 2 IK A SE EF, ES EE PE FA 3 RE EA ZS 


S—Tt KerFRHARRy 


EMER, CAAA ER IGMA EET. 11, CATER NSeMEP, ISEB TY 
Rabi SRG, Alb, H6eeeweus AAR, QL), wie RIG; (2) FARM, A 
Te GIR, SGA PY SS IZ WL MBL CE ETT, BE CE RE BD Fd OT EA HY 


—, AFR HAA FDOT 


Si PrP FH Es BAA TS, PAA At BBE Og HBR CO, While HE) HH 5 BR EL 
COs RE TEE ARAKI, FERRE RAT, vibapetiligthatemisicl: 
BY DAE TE Hh 6 - 7F FA 5 I Bi PR Bz WY, 

Uk BE WS HG ea HE AS (ETT, (1) ZEEE EEE A) 
WIG EK, UA BE ABC Qio=1, APLC Ms (2) MEER AE RAY AE 
BRIG PA SLMK, TA Qi>2, OL MAR A A CREAR: I-A TE A 646 
2H BLM. (6 Jz ML) FA A Bz) A; PA ERAS Te), PS BAY A FB 
HABA RR, TSG TY, FERRE NAS, GR ERT ER, IEE 
FREE NG JR IM Ha 8 OT PR al, Br WADA ih BEI AS RE CAR SE PES, FERRO P, JG RM eR OP 
JSC JM TER, Si Ey a 8 SSM I I HS ST PR ha, OD AR HO eh PE IY RH A, AB ie 
7S Yh BEAT BE BE Mes IZ LER, ATT RY IE AER, ~COz HR BERS TAS Tal IE SR BERG as KH 
Wl, AT APE SSD OT 

FY EGR AY SL, ASP RBAY PTA, BEA PT ARS PAP, HEE Ea Eee ae 
A WUE AY GR PIS WM, ERAS A PAR, TER MAZE BM, ANSE COn ALUM BE HY 
BR GMA, ER IGRE DBC, ei AF LHS Be J DY, WR A HE EA COn WR BEI 
RICH BRI, CEI MT wt — 2b AC AE, FIR CO TBA E 
Feo PORE Ui, JG BYR TRIG BE EY De A fe FAR I A AS Hs GH 

FEAR MEF , Heth, COs, 7K AB ARAR HEI ik S RNG EL, ABE MERE IG aR 
AS BBM AS ABA EA a a, AL a A GB 7K AE eh A tls TT) Lary 
f2’ ,.AK Aw aw, ABAS, FRET. 


=, AHAAFDM 


TN FR He PE FS TR IU GS Sz. , BS SH PD I SF AG Rt, 4 
ERE 22H Hh GR PAS IZ RA A Ld-1 Jk STA ESE a, ASE Hy oe BE TG 
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iy fa 45 (10-2 ~~ 10- Sg as is lea HAMA DAR, FFE AEDI AIA RE PRE, Be 
(EMER, BRAIGEAOM fw 
(2) ak UE. GEA I oRE lal, LA CAT EMD 
le), BPE De, SEG Be He IG BY I 4 eR 
SEAN; ATURE (25°C), FF RMA, ER 
SAHRA (<10° RH), BEBE RMD 
MRAP T . Ze (2) FH HR (3) WBE DL AA: A 
BEALS GREE, AT AOE AF, TE 
FEAR EAT Bt AY ACK « Vik BE ae MY FZ BER, 
FEAR (LC) FT, Te RW [a] (0.4 @) ARE 
IE IER MTT MARR MAT YW, Tite Rik 
FSC), EZAKI? PHBA RIBS BIE 


Bo BK i Het OF 4 


RDA ese, PRM, ERM Q.4 » een 0.8 0.4 
HER, RMN BS. 1°C I-14 ES AIRE HER 
F, 10° PARSER MEM PAE, ee BEES IRE: (1) > (2) , (2) = (8) 


Re RAE 0.4 PATA RE oP, DRE 2e 4x 10* 4%; ZE 26°C TP, BIA th HH 2 10° 
fi. WL, ZASDER EMRE, CAE CHUS RAE SHA MR, A ASST He 
Jz EK PR ed ARH 


aa CEL CML SL ULE LCS Dee Cit Sea eres ce 
BEF, TPL BY EG, A 2500 ERAT BRE MS To PIER, 
RRA TIAEMAM SE AIR, IER EASE, TE ES 
“Jee BBA BEAR, 2500 PRES} HR — ME, fab kris Bile — 
AREF, SEER Oo SF, UEPIEA TEA ORT” 6—8 (BRC On FB 
es hin’ vae 0 tates en tenen, | 
2B DMR, BREE, SL —PEERIN, RE, 
Ook RS Lot aaa srarereraen 
SBULER I ———-P FAA, LBV ty TE ABRR AGAR AH. CREAN 
PBEM, LAE ARI, TOPE LRA LMI, BORE 
AURORE TERI, CAL MORE SRA WRITE AT, He. ARLE 
2, AMG MA PERNAD ESA LRA, ENA ELMREE EM, SEND 
UWE, EAE AE, SE UKEMI, BERMUDA 
BCA IHS, IM RAE BUSES LAN SS Jeti CP 11-5) 


B= KESTER NREL 
Fel Fe Aa Hy HEA, Ge EF EO DS EH BE 2 
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: 
{ 


fii FH A (NADPH) AURAL AW (ATP), SABE, ATR Ae 
“G”), MAREE F, BEAT DANG SET EMF I CO, ORR. BELLIES TE 
FASE REAR IGE HHL HAGE (NADPH #1 ATP). 3X M61b, PEM KLE SE 
HPAL EERE AD FY 


—, TRKEROEE ) 


1. HA | 

SUARE RRC SEW A WS Aas, FECA TE TEA EAT PRR BYTE 
KAPR BRIERSS RBA, WARS TOR, EE 1~2tK, K2~4 
aK, — PANE ILA RRS VP US IR, PAS, A TS aL, ZL 
ABFA P, B4ARM LRERAE PETG REE) EAR BRE, 
ES BRE PAM; ARERR LEAR, RPWABBHE, KRABI 
IEEE MY AEE BO RAR, 29 ST A A ses (A 11-2) , 


RIU-2 BME CKMNO, REMENT) x92500 

SA GAWA BRA GH RENE AREAS am, CRG AA HEA 
AEM, MPBATAT ARI VRANARZHE, ERT RBANHERE KAAS 
JERE MIRAE, REIRAC AIR, BUSERMAREPr WWM RM, BRERA 


KAWETRBARS TERRES ESHA, RAMP ERE RBT, mes 
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#8. SEAR MMA Ti, AT RO ee A Za EZ A HY EA 
BA, ENE CO. HAE PARRA WN. BREAK ARIDIE GS EA RR 
FY iS A Se FE Mt A St A AACHEN, BEG AE A ho YS ES Dd be AY TE 
FF IG MAA KA, VEE RIERA AP MOET, TA BV 

BZ, FRRWRSRBR NMEA AIT: GC) eH, 2) AAR. MERE, WORE 
#625 IA) AAS Te TE AY RAR SE ME FP, RE ZED) Ed SO, EE AT EAT, 
BAB o 

2. KEE 

Be Se AY LG EA HE A fae, SEA SKA, CL) MARR, ale ha, (3) 
WR. MUKA BARARARKERER, 

bers A GF a, b, ¢, d, REM AGH a, b Bit, RAMA 11-3, Paes 


| Gs 
C [S~> LNA 
Hy rk I | | I 40—GHs 
C—-N . 
Lt, Ne q 
HGé Mg BCH 
Ligh oat, NG 
ad \ 

; | | I s¢—cH, 
i EQUA ; 
fier 

ot ee sto 


+i iy : 
A. \ os HjGPOC-CH, COOCHs.... If 


A113 mee a ARH 
(4 |—CH| Beak —CHO Bomp2e3¢ b) 


HA—TAREW RTE, DRE TERE. REAL”, BOSE 
KMS. VFR LRAB AGN PRAM (CooHaOH) Mi, HMR RA 
“HRETE”, AEG SIRI A, EMER H, MPR RTT 
READ FE a ARO 

MRD FATA SAS, INL 
fh rp ty OBE EEO, GEES AE WE CT OL, 4 
MRA, ERAT. Mune OL I 
FALE A BR, — AE IG, AE 
ZOEK, a ib BAA (11-4), dent BK, 
AAP RLS ES BRIE AOR 7K, 
HY BI CWC HY AiR eA A Ak,, | PES A LS TT“ 
ompR ze, 

ABS KAS bA RAL AY) AL I 


F\ 


SM KK 


KBRAMMAD), FAZAHWK, MMT, B ae ee 
SEE Wha #5. WEKOSMACZ AM i+ zaps amb 
ROK, EPA RAM, PBA 
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RSIS ER, MAWARWA: 1) ERAR—MARAK a, KET-WIHAMD, 
* AGATE A PE Bee AY ER; (2) HB Sk bcd, HIM Fs, RMR. MB 
Be TEA, 3 AR a AT AG, ABBE SEAT eR Ss a PIFEN MAK, RAR 
EPRI ERS a CET BR E>) BYP A, AB A S| RM, PT RR oo A Bh 
ST MCG SG, BE AG AG A WL A Ree a, ARE A 2c Ae ETE 


=. TREMARE 


Ridder 3 AE RPE OR, TA TS La a i 4 OF BK GR 
BETA (AUG) , RSG Eh MY ae HE WS 22 AE IG I It BG Ao 
i Ot 2p He BY FE AL 
RAAT ARP A FeCl, Roth hit, LULL KD, Se aRAP TE 
HY SE, CEM PM wet he ll Ze, 


3€ 
_Ohl + Fot++ <> Chi* + Fett 
: 3 


A 


2. DP eRe 3c eR 
MRS Fue, EB LR EAE C), HERR Op, Fan RTE RA 
Ba, OAM ER IDI ST), BOAT HAY SE, FER PE He, . 


Chl + #242 # C =n + HEAR Ct 
* 


3 PY BSE BB, OT ee CG J BB AS EL fle ye HE HCH, RE PAE Hy HB 
Bo MTG G AMR MP DAUR a, EAI eB I Fe BE Pa A HS 


=, TREAD 


1. Kis BIL 

SMGET, ESB AES pH MAP, AM, TA, RA et 
RRA HK, TRAIAN ERY, MARR AMARA), BVI, MAA 
AVE, ri TRIR AE ATT RRA: 


st 
ttt + + 
4Fettt + 2H.0 TEE. 4Fet+ + 4H +O, 


SGA TE AGS, RIES ELA Fett? (UE 7 COn, BRRRERSS, ASHE REA 
i ANGIE EE AY EE RTI EF Oo, APA A RGR BARU WM AR 
MY fie 76 A IR, ARR CO. He SEH YE FAY TGR EL, PORE, a Ra, AR 
Fa At Hide i 8 FUG AA, WU 5 BT A es HTP 


4A+ +2H,0 —>4A+4Ht+4+ OQ, 


4s 28 LIME, 36-2 EFA DR AB, CL) Seat ihzk, We Os, (2) COs Fx FE xe ANE BR Be 


2. FARR AY SIE 

FUER, AEM, BBLS Hi RAH, Tae SP SARA AY J AES Hp i 3B A HE 
Bey Rk —— FBS CN NADP *) Fe Ate HE A PE DY is 8 A A ee FEE ST SEAR Za, WEA 
FEMTRE, 

Sede HY A RM AR, ET PE, FRG AE i ek NADP* FFA: 


Mz 
2NADP* + 2H,O ~~» 2NADPH + 2H* + 0, 
HER 4 


AON NADP* WER, WMT, KKM RFA NADP* fpr 
FUKL—HSRAMNE AR, MAREE (fd), CGT, fd WOR, FP Te A 
NADP*, Bhat — APRA AWG Ep), Mf fd-NADP SCZ, MIE LI MPR 
PR AODESR INS, fa AUBRBVS ER PE NE, BIE SAME TERE DCE 

8. (a) we 

POPE aR ie OBIE HG FEA LE: FH EPH HEA, WIE (A) BERR ALE Fo 

PUPAE RAK S RPE ME, IMA BD Hea: Ky, ot PMN, ot PMS, ZEBRRO (LIA 
(ADP, Pi, Mg**) 42EF, IRIGRIHE BIER ATP, 


nADP + nPi 


an nATP + nH,O 

XM GAH (Sh) TEBE HE, ED BERR HE STEM a AY TE A Ha FTA RY, A ABB 
ROMA. 

BUMP RAP, ZEAB AS RETT EK RA Oo FI NADPt KRW AEE, MADER 
AL iRH, CHAR BPE AE ATP, 


2H,0 + 2NADP*+2 ADP + Pi nae 2NADPH -+- 2H* + 2ATP + 0; 


MP RMA, HS OL SDK, 742 T = AR, O2, NADPH, ATP, 3x} 
HidETE (GR) Te BRB 1. EWS Ha th HO wh Re, AN— AER, Ha BIA NADP, 
HEARTY ET A HY BSF GEIR, TEI PE REY TREE (2S) AL EE 1h, SP 
ALAR i AR (A 11-5), 

UES 2RSCUEWIT. MARAE ERE TT (CL) AAR UN COGHRAK, HEAL IE IER Or), 

| (2) ARMERIIEIR, (8) 36 (A) BERL TERA, MONE GRE Hee R= BL fig —O., NADPH 

~ MATE, X= IV ARAG EAA, HLA Le A I i, J A” 
Ueyb, Scie BEB, MERI AR BiG REA ATP #1 NADPH GX REAR A 
475”) FAFA 00s HIG, FHA BNSS, PTDL, MPU ESE NIG A ANE, Je AE HY 
SMR MARR EE FRA, OLN PRR Hh SNee, Ja) 


W, te ReFe MARGE 


ERBERRM, FTE RAR BIN? FA PEE TT BR ae CO fle ZIT SETA 
A. HGCA ANRC RMN, BOAR AAPMLRS, —PCRBOCRS D SF 
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NADP* (I6RRAR, A-TRAK TD) HAKMIAKUAAR WAHRAOS 
HSS ASABE EB 
SAAT eB NERS 
45 BMG AE OG ASE TL Weike Be fei 
WBE, He ABE Lee BE AK He 
KK), BAK (HR) MDa A HAF 
TK Hs ERE — BH NY HF HB RS 
NADP*, 341 F-HEM BOE £E. 
PREZ ASR, B 
Sa LAAs BA (PQ), 4H Hd 8 Kb, 
sl 3% £, eK x (RO), BT AB 
ASH As TO BRB AG TE AES 
. Se HE BET Be A 
Bi 129) 26 ae 2 2 HY, (ELAS Mc ABLE MM AR THR 
BABI, ICA TAGS, DK Ge SUR GER, PB ra PI 
DICT AL AT Tae Be HET BH (A 11-5). Hea RE REM TEKH AE 

‘LER BRE — HELA, FMT AF Fo 

1. “20” 50 eB a 

DESERT IG AE FA RT BL, ES GB RAF 680 SeBOKRT, HT 
AL TELM), ATOR a PRACT BETIS SPADE HE 
2G UCI Cl 650 SERIOK), WNL ME ER, FORE. KB: Geek) ALBEE 
PBL, V6 ER AAD BS TG ES EG. MLR SIN ae 

FOSS a I FT SR” a A, WAS AH LH 
REARS b, WORE REWER, OREM, EA 

DOGMA I, KAP ABT ER MAS, HMR a HMR, 
HVDC TBR. RV, BPRS BM RK 0 HAA ATER I 
a) RUSE, TH Bs Cs EHS FI FP AB OW RE RA. ITI 
FB HY CFR SY A ie EASA, AY aD A A A J AN A 

2. RE SRM (BRE) 

ADS AUER EET, AE ANE — A KL, EA RR 
EAS IIS ARF BG BE > SLE) BRAS ALD > HEE) oA ASHE LH CF A Be A at 
PBN, I FAVS He Be DR RSH WLS RE NB EF TB kA EF, 
tHE — BUY, EWE APA SE PDL, I CE a I 
CLE), WAIN RNs MERE Ke, MAR TE DG IZ AB, — 
ARM AH AT, LAA OL Ts EES AE, 

LHI i 2M eH, BUG BRE SBN ME TS, BL WE ZT 
LMR, REF 

8. #AKI 

TG MAR ICH, LT He P700, PT00 Bese AL IE DT AT BE, 4} Sh 
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F (Ai 4 ST SATS); CRABB, EM +0.43 (KK, CHB 
AM RAH 1/400, PT00 MUARIGASE | Pow AAR ASHP ERR a), AEP WM 
FD HY AL E dit 

HAR TAIRA ATI —0.50 RUE, RTA TAMAS, TEM Pee eT 
FOR, Wa HT 2a fd, FR NADP*, 

4. +A Il 

HAZ IT WHR 1 BARGES, MASSA RAYS OM ATG. EA Ua i Ha EER 
RA, BT RAKLARI, AAR Q” COCR RAD RAZ, ACRE KAS WG, E 
A AL ie ANE, AAD KR PESO (ak P69O) ARE RDA — ABA}, HE 
JES AF SA EM, ZENG ABE TL Ae Pe NS "CE HA EP), ea 
Oa FROME AT, A PK, BSE 4 HF i Ses, Tal PE He 
—t OF. EKHKAKKARE?, A Mn** #1 Cl B45, 

5. APR AN EE 

FEM ER RHA BCD T AM Hid A 3 CHA + 0.37 AR), RMECPQ, Hai 0~0.1 fK), eM He (PO, 
ES WMHEAK, fe +0.39 RK), RE AMA, PAM KRIE AZ I We) Pr Atk, Be 
IEA RUC) Pe. ENV AMERAZA, ERAT, PET. PQ A 
PO MiteeAPR a, EASE; FIM, HRI MRA EE b MWR, 
WY AEA LA, AH AT RIG RS I Ate, HOCAS TT A, 


HE WY FA Se A HA KBE: 
—> P6830 >Q> PQ>b->f—>PC>P700> 
ARK I RAI 
6. RRR 


MFICA TEAMS, TUR IG RMA. CL) RRR CU) ERED) WYSE Ik TP 
B, HRS 1 CRI) BAAN, BREA MRR, (2) CR RRO RAS UL Hy 
FEW AM, RIES, AW AIR, FICHE IM; MASE T UCASE, BIG 
Bes, AWRY, RIGIFR AE TH, BEE. (3) HARB (WER) MAS UW WAM, He 
FESR AN, FET FRA St I CAG, RIL FRA. HEME SS TT We AT Ha ASK Q, 
BASU SRARZ A, WMRHRRRRHKH, AANBKRAI, SH Q UTA, 
FRRHE. 

7. ATHERMHELDS 

ASEH] 38-(3', 4'-— A AMH)—-1, 1-— FASE RR DCMU, 14% BH ME) AEM il 6 Ae TT, fe 
ik B20 BEML O., AREA H.O KARAM f A NADP*. (HAS I FF, WY 
FEA A KF, DOMU HVE TRE OT AS I MASI SAME HE 
Bt, ANA SIRS (DPIP) By DAZE A Rt Z Da BEA FOR ASE ID) AEM (2 ABE 
T) Pra ASE & PE FA # DCMU Syl iy, FY A FA RAS HY DPIPH 225618 Jk fd fa NADP*, 
(AI til ASE I TAY PS th ASE IL He HW BE HE. 

8. (SG) MRL SMKARNKA 

FE IG AL SERRE CASE LAR) DAE BER EE FA FE, Neo ayRioumiggale 
REET), TAA ICO BR HE AY ER I, FEAT AR AEP, EDR E BHR 1k AY ESR PE, Bt 
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A HEF AYZESLAM DL. BSAA ES, PES IG ORR LAL, EVADE LEK, aM 
il JEG IEBERRL AY DOMU Hei, 73 Hil Lk PMS y 48 8) FE AIVGIC RL, HEME 
EBL SIGRA 1 AK, WEED LMR LEEPER. 

9, xa eh 

2205 (AME MIME HM) AIL LOKh IM, WT LARA SE LADIES, REIRJ HO 225% 
YER NADP* AYRES, AYRE BH, HRS P700, TAREE ES a fe Ze, AEE 
NADP*, RAEREA EM ICR, IAEA DPIP HGAKRM, CRETHRAL WAG 
Il 7235, EIA I AMA, RS ICALK LL RA “GEIR I”. 

10. AT LARESHLHBIOS : ? 

AE PE EHP REAL, BES ETT, HEB MOP RS} 
BKB, DNTBH, QKTBH MESA a HS, SEAMRE bd HH 
WS; WHA P00, RHULZ; MHS FERS, GSH Mn RS, WHAMMAKS 
ZS, RESMME b S HRARBREMED, ME), BKK: AABRARM AI 
J NADP* AEH, WEK, BHD RLWRLES, LEME), BK. HU, ARM 
WEA OKES, MEBODEZSARAL E(B) EBSARAK I, HHH 
JB, CHAR | MFA 4YAT, RT BG, FR a, P700 Sh, PAH MAB. 
MEM RAZ eM ER, RABE, WS HEMI. | 

BRL IR” BRAS ML, ATELIER, EER. BARKUAB 
AHNRURK, ARAB LAR’ (BWSR), HARAR ER MERSIN. Ht, A 
PIAS AU LSE BEAR AE I PES FE AY SS, AT RR EE SP eH BR, BE To 
ie be FRAY”, 3 ALFA FGPLE Sk (4 ZnO) (RARMEBIARET A LUPE, FIFE 
B HIER AT ULI NADP* wz JRA NADPH, 

EMEP Lee EWES, MAHL PERM, HS, ACR 
AMUN WEEN ERE—-BS, WHWAEAREMT A, NASR, TOA 
Ax, PRELASE, URES. 


SOS Kath mA It 


—, R#HIZEI, COc LRMR Cz MA) 


Bet Iie tH, CAM T. GCA WEP, FG CO. TEM BR, HME 
REET AY. BTU, COs MR, BM AGATE AI LENT SE lh 
A, X-AGMRAITUMARTER AKER. BRA AMT R, ART ieee 
PH RATE 

FE BEAR JA At A BR) BRE (Chlorella sp.) ATR Scenedesmus sp.) Fy Sue 4 Bt, 
i ¥CO. J6A EBA Za, ABC TENS “COs, FRET ME MEA, FUE ati 
PS AST NS A PAS FFE We, HRA, FDA LE RET Wat AFP, 
ESD FMA, BON BIE a ee OC, FRA AGS TIS AE FTIR FT 
TRIP, ED TP BAF lal MC HAA BCR. ARTEAGA BY Ta BY “°C 3 ER SEBS A Il ak 
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UWS SHEE BY IDEA AT Fei ST: COA GR, (2) PTA yh BAY IDL, 
(3) COs FER. Wa Te ee HE IS BS — MERE, 2 AWS AEB MY) oT 
7, AR —RU A A SAR Fo 

1. CO. KS OBE iw 

WR ta] “CO. BEFTIER 30 HF, MC MMPS WP AOE PE SER, AL 
BR). BAR, MAAKKT. KEM SBI 5 Boh, MW 907 AYN TESE HP S—Ty a§——_8-§ 
RWB. 4 3-BHR A MRA THR, RABIN FRE nie MC, RK] OL) ME 
Za, AT REFLABS EH. BWA, “COs BIER SR (UA A IRAE) BF 
[Bl xe, PAE S-BRRRE WMR: 


14G000H 
4CO, + A—>» CHOH 
CO2 Sef dz0p 
3-H THER 


PORE, S- BRA WIREICA EG COs 8 — TRENT, E—T I HE 
fe, 4% CO. VEE 8-H A WRN REL, BTRARARRETAR, BEBHRL, 

2. bial =) — Bi ta 8 LI 

IGG PEATE “CO. Fria, “C HAH OLF 3-BRH MRP. BG a ARG NY TA 8 5a 
K, MC HAWS, Fh IRIE (Ca), THE(Ce), UHE(Cs), THE (Co) ABEHE (Cr). 
HEARS DBRT TE TE. ESO ERE EAE, WUE AE O RE LETHE GRRE (ZE 
Chips SWEDRMALBENKD), RIL“C EEA TRAABHER EHH. fli, 
MISE EIC-S STA AS T RT “CO. 5.2 BS Zia, SHCA WP MC 375 ART, 


C 2% 
C 3% | 
| «C 11% C 2% 
C 3% 
«xx C 82% | *C 10% *xC 28% 
«x0 42% l 
C 6% | xxxC 69% *C 24% 
| xxC 43% | 
C 6% | C 5% x*C 27% 
C 3% | 
| C 3% C. 2% 
C 3% 
C 2% 
vale lai Fe HS RATE ARE 
MUP EH MN ABEK MO DM, SET ORS RM RE A 


AGH BEAL, As Be ER He Pe TP 
Q) SFR MRER ARAB HS MRAUMRHRECRRANNEREZ, PANT 
ROE RR, FERAL, FD AE, 


*xxCOOH *x*xCOO® 
| 3k RS ES | 
HOO =. ATP DR ERE THERES Ono 4. ADP 
| 
CH2,0® CH,O®) 


o-BiR HR 1, 3-—MR AHR 
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| 3-BRHRERSe | 


xx*xCHO 


HCOH + NADPH +H*+ HCOH 
bt6-6 d.046 
1, BMH 3- Bee HIRE 
ESE A is EGE (ATP) AIRF (NADPH), Xx MREA UR PR A= 
Ws 

(2) HABCK CH 3-BRAHRARRAHRYMBRLZT, PERR_AAM, 
**xCHO ¥CH,OH 
Hoon _ are | 

CH,0O—® bn,0-9 
3-H ae RELA 


FE 18; 


ASIEN , DER — FS PA PE A 3-H RE PE 15 fH, BBE BOK A 3- 


+ NADP* + Pi 


BEB THM, Br A Rae PE AD, SRB HT Teh EAS Si TR AS BE Se PR — FB Ko 
BER — FA PUMA ZA AY SEE TER RRR RIE A I fe “CO. Bt, ae Ea MC 
BY SA A RE FR — 98 A, 
Rie, RATHER BAMA aT, ACRE REA HERO AEIGZ F, SiS CE BE 
aa 


0 ie C—1 
C—O bs 
aw ee 
HCOH + C=O ERE | 
| | CHOH xx0—4 
CH,O—®  CH,0-® | 
CHOH 
ba, 0 C—6 
SRR BRCM = 1 OBR 


(3) CHSHBFARBSTH HEI, 6-CORMRHEO ROOM Tk 
E45 O-l LWGIRIE, Uk 6-PRRR, REECE EM REM —_AORHKS 
SFP, 3 6 BERRI AY AR (LISI TE PD) eB PIPE HT EEL, TER a 
BEBE AER A EE. 


CH,OH ee ee Oe) eM Bn 
pl | CH,OH } O—1 
i C=O | CHO | | l 
oe ae | LiO=O-; | C—2 
HOCH | ERM, Mg*+ HCOOH Be 
| + HCOH ee + HOCH +xx0—3 
HCOH HCOH | l 
| CH,O—® | HCOH C4. 
HCOH CH,O—® | | 
| CH,O—® O—5 
CH,O—® 
CHR 3-H IR 4-BERR OR BERE «= O-BERR AKAD 


FAS FAY Co EMSRS, EDR IK —CHO L, AinbRA— 
Ne BS A PEE, 3k — Jz He EH 

(4) THSRBSKRE 
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CH,O®) C—1 
| hus 
C=O 2 
CHO | | 
CH,O. ei 2a oi i 
HC se 
db sesthe ReAaES CoH *C—4 
HCOOH l 
CH,O® | HCOOH. xxO—5 
CH,0® | | 
ney 
CH,O® C—7 


BROHAM RRP 1, T-BAR 


7° 1, 7-— PBR A A EC — ER A ETT, ke C-1 EERE, 


Ki T-BAR 0 
(5) RESABSCKKE 


porenereweeee--e-----, 


eg 
i C=O “CH,OH | CHO Pa yta] 
———— i | | | 
HOCH iGO : HOCOH *O—2 
| - #2 RRR,Mgtt | 
HCOH BOOED * a EO + ete xxO—3 
| | | 
+ ats CH,O®) HCOH iyi cs 
an CH,O® CH,O® O—5 
CH,O®) 


TRA RS 3-Bee A S-TRRARAS 5 -RERIAES 


i — BY wee ES CE THE 1, Co SERIA RR LIE IT RB. 


(6) RAH RMS AS PERRI S-BR EEA O- BERR A BE, 
FEMA AEA BB HEAL TP, SRI RM O- BERRY A 


CH,0H CH,OH 
do b..0 
Hom: Meee LO, 
HoOH HOH 
(2,00 (5,08 
SPATE SEE 
CHO CH,OH 
OOH bo 
708 (REESE do 
HdOH HOOH 
ba,08) 3.08 
SBA 5B Rat 


(7) 1, 0--SRRRBHBR EARNEST, AER Men ATP, Bm 


1, “RRM. 
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CH,OH CH,O® *C1 
| 
C= C=O *O2 
| His | | 
HCOH a. ATP pas pts + ADP *#*O—3 
| | 
HCOH HCOH C—4 
|, 
CH,O® CH,0®) C—5 
5B A 1, 5 BRAAS 


LASER PHBH, HAE MC Hi SePDEAHRRERAAA: D 
SHER H RRL, EGER LPR, (2) HSMM IM, Z 3-BER 
Hit APE — 3 A, FE LY GE ARIR BEE O-3 #1 C-4 _Lbpic, H C-4 WLLIBHEETER 
¥ 0-3 #; (8) 1, 7-— PEMA Pe EP E C-3, C-4, C-5 Fk, HO-3 HOS 
LAUTEHEREK, Tit O-4 LAB); (4) + S-BERRMDREZE C-3 _Liid, —7+ 5-H 
fe C-1, C-2, C-3 Linic, EMH ORE MER 1, “PAM SIS, MPR 
MRI RM. C-1 A C-2 MDM MIER, C-3 BHiZ. 

3. CO, 4% —-1, 5 BRM 

BHA ALA, Ws CO. HZALARILAD 1, 5-— BER. 

(1) ARRAAFDAR HE “CO. PREG IEA TEA 5~10 3} 4h, Hi Rw HT 
HEE (A MC RTFM S A CO. WS), HAP ORBEA, A 
Yj —— i} WE HUBER EK I BA (A 11-6), ADL, MASA ENE PHM 
PRAM, WRT CO, RATER, TPMT WMA, RNA, HER HK 
. 2M, MCRAE IL, RAMEN, PHFHWHKRERB SE, HSER 
Wy AY HET AE te, 1, 5-— PEMD BE F ME, 3- BERR HR EFC 11-7). cH 
wm, 1, 5- PBR T CO., HAT 3-H HM. 

1, 5-— BER HE + CO. —> (2) 3-BEB HI 

FIG k (ATP #1 NADPH A FEHEMZ), 3-DERR HRA HERE TH BBB 
K; 1, - “HREM APRIL O-BRAMA ATP ABM), Ae 
FUR FE. | 

2) ~AKRKRAAAFO MR RARE REMAN, 81, eR 
Base CO. AUZEHK, IR FEIETR EAR BARN, FESR ME CO. WR, BIA REM, (4.1, 5- 
“MBAR E MY LS, SRR PE. SESE et (A 11-8), 

AY HL CO. HEMMER WE. 


H,O i H,COm ~ “alae 
C ) 2) 
| io r HCOH 
co HOO“MC—COH | 
| | H,o “COOH 
HCOH + 4CO, —> o= 0) eee 
| | COOH 
HCOH HCOH l 
| | HCOH 
CH,O®) H,0O® _ | 
H,COm 
1, -—RRBAE (ARAY Ce Play 3-BiRR HR 


HE GH BR DB fC 1, PR A A RR A, LY FR EIS HG, AEP EP, 
J — TEAL MRE, Ta — TREE OE FEV, IE — “+ CO2, AREF“ E— TRE 
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A—.—-—A= AIRC, 5- SREY 


1% CO, 4 0.03% CO, 
s J 
Q) | 
@) 4 
i 
7 
11-7 SERRE EL RE 11-8 CO» He RES FREL ARE 
Py tA FW (me) Aba Fe sy (RBA 
(1) 3-FRBEH TR | () 3-BEB ETB 
(2) 1, 5-— nee (2) 1, 5pm 


4. C; fa 

PLR RMEREK, HM—MAMRAK (A 11-9), moe eRe REM, aOR 
DORE IIE, UE MM fh “Ca JAH”, Hy CO. MEAT! (3- BER HR) Fey 
(3-BR HE) BEE BIA. 

A — See iS He, A Ee, BRE K, =P 1, 5- Pee 
BE=+ COo, FES 3-H IR, ep — ee —3- BER HS, I 
SRE MRE METAR, BARE 1, -ce, HORE, AL =*% O0z, 
HEAT NADPH, ji} ATP, 4 HO, 4 —-7 PER a }—23-BER HH. 


SATP +6NADPH+5H 
CNSR + 9COp eee 3-BER + (3)1, 5-—wR 
Bw Hine Bae 


(RuDP) (RuDP) 


AESATOR, SHRLRATUASABER, FARE AM ROHR CO, AR 
TORRRH, REN, ZRKEETADRMESIIH, REV, Cs RE eH 
FET RADA HCA RE RE. 

AAA TEAR, Co ME RMISHR, HT RERMRA, BEM 8 HES} 
RATHER, RAPER ENE ATP #1 NADPH, 241 BBN OGR We” Fa 3G BE #2 4E 3K 
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BY, CeRRE EY, —Th4) (90%) emt Ayr WH, B--R4 10%) AAI 
FE. X-PMAM ARE A ONE tL, Blt 15 4+ COs, PAE Hy 18 4+ RuDP, 382% CO. WAI, K 
ATE RR, 
CHO 
(3)CO, (1I)YHCOH 
coo ye coo® \(ONADP / CH.O® 
(@)HCOH- 6) HCOH ondoe 
CH,0® CHO® CH,0® : 
(3)H,0 (6)Pi CHO) 
cH.o® “aa? be 
o— © 
Gao ie ny 
CH; 
(3) HCOH HCOH (1)HOCH 
(2)C=O HC.OH 
He (IHCOH Lo | 
cH, oe HC ar CHO® _ HCOH 
p CHO® CH,O(P) 
GAP cHO® yu, 
C=0) ; (1) Pi 
3)ATP 
yi HOCH CHO ' is el 
ai OH (1)H,O HCO HCOH am 
cao (IJHCOH DHCOH rere 
Icon {xeon CHO® — HCOH 
HCOH CHO®) 
cho® ‘ 
CHOH ip 
rT nae 
(2) HOCH 
HCOH 
CH,O() 


All1-9 FERRARA Cs 18) 


1. “RRA 2. BRE RS 3. RRA RAS 4. BRAY 
Mm 5. 4am 6. CIP 7. RRCREM 8. BAM 9. Cin mmRie 
10. HCTMS 11. SA RWM 12. BRR 13. BRS 


=, R#iE I], CO. AMR Ci MH) 


BES Tie HAE, IE ANE SEP ETE Cs TEM MIN, AA RE 
REM RIE A TE, Tel 46 “COs BY EIT RE 3B THR, 3-DAY Ce 
WK, WEG REAMRRAGEW. BREE PURSE. HEP AG 
rire “CO. MRT TA) BEREIE: —BDoPAY, “C EASE RR CEH C-4 iL) AKA A Rs 
Wy GE) Be Ht 93%, SRA REA 3-PRRR HT AR CHE C1 trig), Sea BEATER. NASER AP 
BAA AERA, POY SE SSC, FEAR (“Cs HI”), SEA EEA 
RAAF Cs PANRA REO; 8H, KTHRARABKAG, ELRAGEF, 
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RB MIRA-- BM BE ARE LT AA Fo 
(1) 3X3 EM CO, AEA A — OR RC, Ti ew BEA 


BRR. 


4G00H 
viola be 
ii Be his Be SX Be 2 , 
C—O—® + C0, + H,0 = +P 
m a YB, Me* Gao 
COOH 
COOH 
BER i Be SUA RiP CR 


SHE PG TRE 1 Te PR Ha EN, DS DSS FI 9 1 IN, a Sa WP AT, RAR EIT 


CRNA BFE, Bl B-Rtb. 
(2) BE CARE NADP G— PERSIE RR BEANS PE AP, 1 ERR, 


4COOH 4%COOH 


| | 
a SEA SBS i 
a eS 
ae Te 
C—O NADPH NADP+ CHOH 


COOH COOH 
BRCR SERB 
(3) SER FESE RR TED PP, AER, BE COz, 
| 4GO0H 
ba ra 
aes ewe ee co 
NADP* NADPH foo 
COOH 
SERB FABRE 


(4) ARRAAMRENBRICURES F, GR RRR, BR Ge 
CO, HYSEIRFEP* 4 HK, ATESERT —MER, 


rig CH, 
> | I 

C—O +ATP + Pi ee ot one + AMP + PPi 

COOH COOH 


Ai 4, Pd BRE Ak Ha BEER RG SH BS TR BY —— DS PD CL 
(Pyruvate phosphate dikinase), 2 7€ C, HY PMRMN-THAAA WM. EF ATP 
AULBMNTEE, HIE ATP H—+ ~P HAIL LIE REM, 7 ATP Wt 

-~P 23) PUR AR AORE_LIE DER SR PR, GEESE FB (b, I FARE. 

(5) AMP #4. 5% ADP. 


AMP + ATP RHRBES » app 


(6) SABER AK it MIC OL BER: 


PPi + H,0 FAR ERES 2Pi 
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ATR ey ADP Ail Pi MASSER MAEM ATP, 
LR ERD RE RIBRK YM — MERWE, Mh Cs HEH 11-10), Were BY 
UW — REA PLR HY ET RA AOR 5E (AI 11-11) , 


f MCR _-NH, FRB 
CO) —NH, 
OE) eee i 
HRM re { 
eR OM) 
PRE RR, es Bes 6: 
Fada? Pama 5 
i «CO CO2 
ATP Pama (Fa¥B) IN ee (AR) 
ATP 
11-10 Cy H83K(—) Bi-1 C. g63K(=) 


C. PAN SH RPM, PREETAT HR, AAAMR CLR Wee 
S26 HY, TB Sh OR RAS, ROR) EME TSA, TRG RG TF 
“CO, HW “C EMUWAT RRC ERRAKZARY, Raa wa 3-H RAY O-1 
, Ws Cs EAP EIR COn, TFG COz His Hy Cs TAH ID I BH: 


C. HRHX CO. Riese EEA, HRAKAH HY CO. RBS THAR, BABA CO, 
REHM. ECMEAPAR-Te ATP Aaah “CO. RR”, BR OC. 18 WH BB i HE ATP 
(ED A—K, HIE—T CO. EBA ATP), {AAPRIET FARR REE BY CO HE By, 
48 = BERK AR LW Co RPDF KA CO. RE C4RT EB _ EFSF IIA 320 ppm) 
BBW AMSE, Mi ES wyatt CO. Withee, | 

A Cs TAMA Cs HAMID My fk “Cs HY”, RRA Cs TAMRAC: TAM BE EA 
7é CO. HEAR i “Cs HD”, KADRAKERRHKAVEHKARREWA HE th 
RRR, WAWDRSLA, Os HWSBKSR, RED PHBL = BK BI 
BSR Cs HW. C1 BWOCKMOASH, AMT TILT, MTD PS 
HY PRAZ, MEZRTARAAMATE REOPEN Cs MWAH IE, EAR, eM 
AACR LA, Cs HWA Ae Rm, IZA AKT S KR, KBER—T OR 
HH, Pura Cy AY, Wi HE C2 HY. 

KitFiBAam ka, Cs iy BINH. 2) ba RS LAR. RO 
Yb, E+ABAPARAAE IR, FEAR HTH Ane PS ABSA Ot RR (SS a ER 
By A 2 HP Ea BY a, 9 Ee EO HE”) 2 ES 
wD a A PS Ae DT AR, PSSA RR ETS RE LA eH. REE 
FW EAA FAT, UA Cs ASI PGSEM ARK, POUR aE CO. MH RIE LF MT 
Fa BR) HY Zak fas, A poh AY SES eS ae al i Via BG es Sn 3S) HE “eS AP, AE BS ike ty CO, 
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K, AMAR MIS ot AA, HM CO. MHSAMRABAAMR., i Cs PHERUPH 
SR AAT RA, 24 CO. WHE (MARU M SPER), FFE 
RREE, RAM AERA, Cs BWR ATE, OR Ce AM Ce Ta ER IAL 
BS EE, TE Be PSS Ha AA Dy BS Mt RA ES TB] ER (PA 11-12), 

UA AWA, BERR ESL PSB RFR 1 FET PS 2 BB TTS dB 
AEMST HHRARA ZS, HRMMZABRAL RR AMR NS Rie, CHA 
Cs HMMA, ERAT Cs HW AP AK AS eR OR 


(4a iia 82) 
Cory Py 28 Be SR HA] CHEE Hot AR HS] 


NADP COOH 
- NADPH CH, COOH 
| | 
veal CHOH CH: 
2 
rab, COOH aac 
C=6 COOH 
l NADP 
/ COOH 
/ 3 
\ C JE NADPH 
ni CH; H.0 
ll 
Ch t-0-® | 
OH CO.(AR®)  -. 
eo CH, . ) 
. 4 | 
’ C=O ' 
os | C, iF 
AMP+PPi mG COOH 
ATEWS XE AT BERT 
COOH 
2)ADP (2)Pi Ee 
(2) oe 


All-12 C, MMe RBRE 
1. RBRABRAMRALH 2. SRR-NADPHAM 3. RRB 
4. KFRRARAR_BS 5. RRA 6. BRR 


2, RHBI, FKRRABEZ (CAM iz*) 


Fe Os 182 'P, cE CO. AY Cy TAMIL BR EK PRY) BH T BR, 
IR BER IR, OM PE PIES AY ER is BS SN PRS RBA”. FER IGT, Cs 08 
ANGER, (A, RAA—-ABBK BR RR AER BRE” 
 «~=ERAFBA-ARATRAAWSHARAD, EINER CO., PERM, ME 
AAS RR “CO.” RA RAF EAE UIA, Alt, CAA REE A 
REBAR S Ke, 1113 RKHLRKRZ— PH (Sedum pracltum) Hy i A 
PRR, KAA MRR” (CAM HY), PAN RARE OR 
RBA’ (CAM #2). 

SARAH GBR). (1) COs FEE (ASTER, (IE FREAD); (2) CO. 3 
BUR (00s BRAG ERM, AR EIT RET). FAH Z. 
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P§ 11-13 Sedum praealium KF See 5 SRAM ERR 
(HATRATERN RBS BME) 

1. CO, BH 

RF CO. HEUBRMERRNBE, KRLAAN BK -ReKUA, Ri eR 
MA RERENBD RM, REUTER, BN PTA OR CPLE ( 11-14), We 
SEAR (Bryophyllum sp.) (EAS BY, ee FOB fal “CO. (PO Rb BB) — + Da Bt) , ESE 
HRP AGL “MO; FEE R RH, “C-4 tric 4 66%, “C-1 tric 4 33%, BN B-*COOH 4 
a~“COOH HH 87: — th —, RFE: HUE HK AY O- BER a ed HE, ART ET 
REM, Ae “CO. BR 3-RRA WR AT HRAERRHE, RRA WRERKER 
Je heX AAR, FRE “CO. RRGERM, MAM Hii Zw a/B=1/2, Wi wR 
(Kalanchoe) MRK Z—F (Sedum telephiwm) py 72s PRM Py AN AAS BY, MB a] “COn, #8 
PATE 3- BER HRA CO tric. 


1¢ 
co, NADH NAD 
3-REAR BERN SRAM ear &-*COOH 
Hinz BER -4- 440 —4-4C 
5-TAR 1, 5-— a a 
RABE REBE pe 2 
ADP 3-H Rm ———— Heme BR ZLB SRM o-"COOH 
ATP i, Himw-1-"C 8 WRR-1-"C -1,4-¥C -14-4G B-*COOH 
GO; 
a “Om. NAD 
oT) RRs (BxOKBk, NADH 
a C Hy 3) B-4C HE) 


A li-14 CAM yeEnS] RAKE 


PATETE, RUBE PLANE Hee (1) FRE ARAL, AE SERR AY 0-0 FA 
BMC REARMMTE (2) RRR, AES BRR RAB hic; (8) 3-BE 
ERE inh PAF Fl BET ah BEN TS BRE ABR, AE “COOH B44; (4) — BERK Ma ER HL 
FES FFU WO RS as BS PP 1B BB A 

Fi — PAB RUVA, WORT SCI TOMI TERRA C-4 ENTE, kia 
PERRIER RAVI CB GERM, EST LE, BARKED F, Be 
fixe “CO. = +8), ARB “C-4 pid 4G 85~95%, RHR EW “CO. —3} HH, SER 
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RH “C-4 Hpidik 82%, May, **C-4 tein 54%, fee: F BERDNSRISR TH AAR 
BY B-22 4075 Fe So eae COs HY = BEI DY, FE WERE AY T= Yy We PR ee HE 
Be ia ESN A RA — URE ESE RR, 
6 ~ BER i A BE 
ie Me 
We olin Be oA 
/ 002 
“HELM 
NADH 


EAR 
Aj 11-15 CAM ANA He MRC 


2. CO. ik 

Pela] fel ERY CO, PEFR A MGI EARLE CO. HE), AG KAVEM, BRR 
4§ CO. FEHR, —MUWN, CO. HA EAE TARZAN Cs AA RE. 

aR IY AT RE RAE, BOTA 1-16}, ERR RK w—A 
BRAM, MAE, RERKRWD A AM RIC, ARE 


de bt 


"Oe pean. 1.) eee 9? 
NADP \ 


- 


NADPH 
| (3)6- i aR 


NADP 


(I) SRE 


3)cO 
@)CO, NADPH 


Pah ae 


(3)5- SRE 


ATP 
ADP. 
(3)1, 6-— BME MAH 


(6)CO, Ce 


(6) 3-Seme Hime \ 
AMP + PPi 
6) 2- REE Hie 
(6) REE id ATP+Pi : 
} (6) ami 
(6) BERRI ESR PS Ra RD (6)NAD(P) 


' , (6)NADPH 
(6)CO, (6)20 meee oe 
(atm Ze (6p 


a KAR Pe AER 
Al11-16 CAM ip RWRKARE 
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PRUE PAR, Ee A Te ORT 20 

MARRY KA BBE CO. EA COs WIEN LAAT, AH 
ARRT IA (B, ) RARE. THC. HW RAAB OO. AM OO. BRE 
EAD BFP IK, | — AY Ta) CE RR GY) EAS Td Bs Re ETT Ca TAA Ca TEM. AR, RAB 
WED ti Fy Ze la] — AY) CRG PF) BET AB WY, A A FALE (DBD FR 
HERK), COs WREATH RD EKA Se BM Ril To 

RRB LF RRA MASE. RRA BHR AAPA rR. FSR RAE 
BT BUR, PTR KM, ENPANB SAY —A RAZ, AIF ORE IK 
Ft, EMF RAE. EM BEE RE RAB BE, ESR RMF 


W, RKBEIV: AFRSECHRIEG 


TERY) PETER i EE AY EIRP RSE, EMR, BL TE 
MRE, CHRBACEEL—-BRVCET. HPL, HEAWHREBD DER 
ZF RAL LEFA (OK Os, Be CO.), WAM RECNERATMARREAM, ABS 
BOAR TAL, SEMEL ARES, SEPA PE PIS HH ERE RES, Oo YR ERIM, CO. REE EME EST 
BS. 

HERG RAAMREEBE., RUDRA SLATE AW Os 18 
HABOKA HME RMN COo, RABBI AIA LW RA JE AE DE 
VAZZCBR(MBELR), CEBEC PHHHEED, —HRDUY, EXBLOR 
PME HIN A LB, —7> O. DFR —-T+COREBED TS, PED T 3-HHRE 
BARRLER, EEX RMA, HAREM. Ait O2 x 
F CO. PEA Cs HP MAH EMA (11-17), EKER, CRRA EM, 
BEU, tT ALWRABAT CEB, MTR PH. 

CH;O () 
oe 
FIO 
CHOH 
de ¢H,0® 


= BEAKER ACE 


- COOH COOH COOH. 


{ 1 + J 
Q) HCOH CH,O@) HCOH 
CH,O () CH,O0 ® 


L1-17 Cs JAS CBR EW Br 
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CRED Z Hi IAI ML, DRA AEAL Co GST oft DER MDI WR Hi HERR CA RL 
HK, COs HEEMG, Oo HAE, RARER MREINZ, TIA AE 3H 
EL EME, AMICK, OF De A AE ZT LS 
Dae 

IPRA FARE, HVA CRMERAT, WATT, CRE BRR, 4 
FA 11-18 Pea, RIGS AML RE (MPS, AIG SURE), SSH AHA I A 
APU, EMEMEIEATTIEP. 


/ 1, 5-=# ; 
RBA 2) 


j CO2-= 2 
fi C3 dif i i 
t 3-EM 
#} (CH,O) Hae ‘bP: 
a N 
i 


“PAR-ZARRE 


11-18 MN CMR 

1, —GRBERMAS 2. BROBRGRS 3. CORALS 4. THA 65. CER 

CES 6. FBRN 7. FAR CEREAS 8. 4AK-CEREAS 9. BARRA 
B 10. NAD-ERRMAS 11. GRAB 12. HRS 13. RRP MMP 
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MELA AME RETHS, KER SPR RAI, IOP BRIS RREATE 
Wy R28, (AA AE DARA RA DD TAPER. AI PRIEROUT AB CR 
FE PERC RE SAE PR) BET AEP! EATER). SEMPRA EEE, ES 
APLAR AK, BA, HEA PL eee” (ATP, NADPH, 1, 5-— eee 
BP) MAME, MINS TAPER A, FEA 11-18 PR, TEE ARB HE 
ATP fl NADPH, RMMCNAH ECERAERCRRM, HIRE SOE 
Ant, DBRT YO A eee Eny NADPH 71 ATP) HA AUW, CREA, 
{MBE AREE HAAR ES, A ATP Hm. 

VSP, ERE, DFO. FEBS ESE EUEL, RE 
RANE, OG HWS OC. AWE RE RRAE WA 11-19 Pam, ME (CoH) Kb 
JK (Cs iD) METRES, ASH 
Fy PR LEAS. EAI ZENS F PER CO. FY 
WL, TEIG FE CO, WAH BK. 
KM H HEIG F BK CO. WHE A Ie i 
2%, BRE: QC CRRA 
Y—Z RW FER. WA AF Cs 
VES AY — SRY RAL A Ou TRH BY 
BEARER Pa AN IL FCO. HE 
FAM F O. HAH BUREN, 18 
C; AWEBERIET KAS FE AER 


910 20 ee, Rae (2) CBRRBANBRETA, CRB 
Bal (SP) fat) = PAE (LER, CREB 

AQ11-19) EKA ED PS PEL CO. RBG, DALAM), Ze Cs HD ESE. 
BOC Be 21400 AR RRIET) BAG N#S HAE USSR PH 


Ta TET He Cy HH CHR EK) TUE. (8) IF CO. WHF MRED ATA. Cs 
AVA SEME , (REC EH CO. ARE T. Ti Ce HWE RS, HI hBeER 
FE TEE FA a HY EES OH 2 Hd EBL, EP CK) COs, FEMA MT F AP YT A A Hd BY ak 
BP, SB AR A DEAR Mah EK PS I TE, SA Ca TEMA Ca TEM, IM AA. 
Ab PAY CO2 AKA, 

SEOUL, Ca HYD HY RAE oe BS FW ES Fe FE CO, BIA IEF TERA), 10% 
BC SK HY COs 37 BN Be lel mt FF ERS MT AA HT, I SEU. CL) Bri FIER 
WD, BHAAKS RN, CRWMARAT RAI RAR, eT; (2) 4 
RAB ASC ERAS COs, AYRE A DBM A ANTS FA 


ATER Pa, IRA SCE RAE EIA ET — BL ——Os BH (AB 
SPAN YI), TEER, AT AKKAANARHR, MRF RST. AWA 
HK, Cs TAM, Cs AM, CAM IRB, CERRARWHRIGAKA HLM — BA, Os TAH 
SFI Za, BEARERS BE Hl LEE A ES (NE ee HB 2 A HA 
A) WA MRSA WW, PARA ZA, ELIE ETNA. 
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EDA PMA RULER RARER S RN, SHANKARA DRIER 
A—-ARTE, STRUM RMEAZSABES, RMI, GAA “C, Riks 
PEARER, WER AER AUMRSYRZSY, KEW RRA WA Ga ERT, RE 
RAE WU ALARA REN — MB, RH MM 2H ee, BEAT Pl 
RAWRRRAPE, RE, BUC PARI, MICA TE “OCR” Bi RP Yy— 
NADPH #1 ATP, BAZAR SCAKAREAMKA, ENLAVRHtavemsAx 
HEARS EE, We BNA AR AY RB AEE, TE PE FI a J ESE Be BS A a A 
f6, FASRA OKA REE Ee A BA BOG Pe FY aes 
ATE ARR, Dh HF A AEE RBS RU FE EEA EE. NL, RAD 
A — DA PLM, 8B A EG A ED A iho 


Ban ie tH & mh 


ROR ZED RG ER — PP, TM BERRA, RE es Dy 
PRAKRERNERVA, CREEP, WHATS, RETR Es Ie 
Kn FIERAAP, RAH Os HAN PAP WARN, AIECAAAP, Rp AT a 
FRE A Bo 

SSRTAE A, OEE a 2 BAR TA, (A BE eR BE 1 
Di 76 FEE FRE NTE 6 BS Fe BS FZ A —— bx — Bit 40 BE (UDP), 


OH 
_CH,OH © ‘ae 
i, ae 1 fe) 
fe) 
OH o-P-o | 7 PIT 
Ho OnE REO ee, ints 
OH OH =! _OH OH! On 
ae a aes ee ae 
iy 
1-FRA BT R=R ee 
SHO OH 
OH ey 
™ 
CH.OH Fm ) 
TO, 9 O NN cc uirabaeds - 
OH Bes ae oO I 
HO Ontt y= F= Oe CP og | ——#-e 
OH OH OH ae? 2d aia 
CH 
aot 
OH OH 


ik — 83 4 98( UDP G) 


PE ALIX A> LINEA BG JR EA 2 EA ER LS, OH K 1, FS ERR HE 
AB) 5 TO FR TK IE I BY 


PPi + H,O —> 2Pi 
FAAP, SU 5 WY TPE RR ORG AS, RRB R= DEAS He Sin DG SBR PR A FE AE OE HY. 
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A SUR Bia WE ZA, LAA RRA OEE, RNP: 
(1) RO BPA 5 PIO a BS BE eB IRE LL, FE Ea 
UDPG + R# —> fe + UDP 
FEC 2 DASE ES SS, FO Hs BH K =8 (pH7.4), 
(2) ROBE a FEE 4 BE BB) O- BERR EL, TY BEBE HE: 
UDPG + 6-H Ri —> BBR + UDP 
HE AG HZ YAY Ze BPR TEBE WA, WF SH Hk K —3250(pH7 .b) sk K =53(pH5.6), & 
WAKA AT. FAHY RRR BE, TEER TR DH ERS HY HE 1 TP, ZK Ae RB 
BERR + HO —> jee + Pi 
Ri OBRRHARBNGERK, RESEMAA, © RRO RBNFEBRK, 
@ “OF 23 HR I AGAR, BN “YC WPI A AR, 1 BL ES TP OR 
yf BER Th AYRE es, lh See ay 


eras: 
xi ——F FP —_— 6- anne Te 
ec ri 


FY 11-20 RRA RH AT BEES 
BRA IB (1) HY NRE TD Ee A Ay EE AE BD TY EF 9d aE He 
Ade ICRA RE RENT, AFTRA RRA RBA, WATE 
HORE DE MLW , Fa — THE ATE BE AY 


4 iE 
ATP 
ADP 
6- BER i 48 — UDP 4 ALK 
1-mmmeim ‘PPI /  UDP-iiEM—UDP-4 ABER 
UDP- 7$i—=— UDP- By Aa 
OTP UDPG J Re i 


6-B RUE ! JL 
‘app Sagi en UDPG UDP-FF 
rh Ses 


ee 
UDP- R28 


| 

! 

| . 
Lam 1 came] | CARA eo 

| 

! 

| 


ADPG—=— Ef 


cee eee ee ee ee eee 


11-21 FREWELKRBRE 
22 FEE WY KA, FEE HE ES: 
RS + HO — Wee + RB 
e 302 


%A3 Bt TEM fa CO. HETIC A EY, “OC MRR MELE A TR — Biel ag BE, 6 DERR 
FE BR P. (ENTRAR, PICA, MEM BARR, AAW, 
Os TAH Fl Yy—_GR—EAM EY RRMA RARREA Ma, FR 
RBS (A 11-22), 


Pi 


— Ene Net A dele 2s eee UTP 


3- BER HY IKE 7 2a 
A BRE UDPG PPi 


(oy eR} (4) 


PE 11-22 eR EPS TE SR  e Se E 


BAD SHH Sh 


RHLADFIRE BEEN RS HH, GR GK BRERAPRAKEER. ER 
SOY HUA AUT IEP, Pia abv —th 7c. JEM AHL BREA LRA ER 
HAT , ALE AT A AED A BR ES es A DA. EE SR 2 ED a EH ad dR 
28, MEMS AEE EN — EBA FP Ke Be AZ 


= HS 


1. BEL 

FEF LPS FF AEF BY PB AS HG HEC TC EE, SOG TC BS EL BEB AS So SE 3 Jat Si) JP 
Sh EG He AEP a GRE, A LEP 2 BE UB SE). PRAY DER LG AY HEA 
KW, VW 1B AI BER, FE S| BS Ee A i BE KR, 

LRRD + S| nG) == WRT) + Pi 

FERRERS, HP ARTY TSS EE ADS, DEAR HG SE BS ike Bc ME A YE Fo 

2. HIS 

ZEAL A AUP EP, BCE EAS AE A 0 A UE a Hb Bd 4H CB UD PG 
BY G) eB B51] Wy HE AY Ac Sie_L Ti RR 


UDPG + 2] 4% (nG) —> eH BE(n+1)G + UDP 


DLA, HICH EMS aS ERI 11-23 rR, REM, 6- BERRA 
PRM, WARE, RSS LIRA REE ES OLS /\ Et), SSPE ILM a BE 
PTC HE, SEP ERIM ES, WL CERAM S, GERRI A BIE th, FI 
UDPG 4 RH TH. nM, UDPG AEM OER ILE o KOYE EE, BED. 6-DERA Hi 45 BH Hk 
BEAVAE (LB ABIES Bt 


ne 
4 4 
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UDP wh 7G Pi 
ADP (n+1)G 
UTP 2 1 —--cAMP—<- --F ELM 
1- HERR i aE UDPG Ai PRA 1- Be Ra 
PPi (31%, nG) i 
6-H5 2 Ti 25 ea 
Brie 
VLA til 208 
De yz 
i $8 


AA 11-23 PLA Pe scH a Ae 
1. WIADRRLEG 2. MARE 
SA ME FE a, 4S BE 70 EL EBS As i 9 — A ES, Te AS ATP, BEATA 
BER MR: 


(1) gt + ATP —> 6-H BE + ADP 
(2) 6A ais — 1-RhRASE 

(3) 1KRBS + UTP —> UDPG + PPi 

(4) UDPG + a-4j#it8 (n) —> a-Aj8H(n +1) + UDP 
(5) PPi + H,O —> 2Pi 

(6) ATP + UDP —> UTP + ADP 


it: MMaI+2 ATP + a-FjA iE (n) —> a-BwW (n+1) + 2ADP + 2Pi 


8. i 
EEC FP“ o-D- (14) BPE IG RH Bsus Fh “a-D- (1-6) HF 
WAR, PRUNE BREA RN, MEE MEP, 


8 
é ? 
1 2 2 fs 
_ BRE RM 24 2 
#4 he eee PLL 1 
a PUR ME PMA AeA LS PSs HA 
Bit . 
Wir, ERY 
“C- Fj 25 ER pe He 
te 
3) ay 
Ee 
4 a = 
BIAS 98 C78 2598 4-1-0 HUGIN IRIE, Pi 1 
M an... Ake —— PE 


Se ee 
CREME (BHenea=e) EP G8) aw 


FAll-24 foe Re WIE CR ERE) 
¢ 3046 


se LAMB PRE DEL A AMER. TEEPE Me, CT 
SEO UE HA, TE fe WS Ee EA DR Pe Fg tr.” ae Ete Ti eG RAO” HE 
BEANS RSE He RABE a A 11-24, 


=, £HHS mR 


ABAD, IGE CO. MER, BATE AEG er AR AB BE SF FA i ed BE 
BU TE BBE B 0 

1. BRRMHSK 

GQ) FRR (P BR) HERS WMA PAA ORLA REBEL 1-4 
Br EE BH: 


BER + 51% (nG) = eH @+1)E + Pi 


Drie HY S| Wb NAHE BE, Bl n>s, 

FREED PRL RR PSM ZS. AM RE IE hO, A te mk; 
AY ie 3251, AIA te 51D. Aietbarenletaneecarcatdobtentine Ba $e HES | 
MAF AAT A. FANE FOOL BRAY HE BE ie BY, 


BEL BS MEN, (ZEMIN RIE th ig Peake 
MARA RHE. FEM T RMP RBK sith (nG) 
HS BU, BELA HELIER, FER “a 4” se 

AEA, WA wD, PLETE Et, Ree gE panes One Bl 

HA BERD 2. UDPG # G Bg 


'Q) A=SHAABHAARSS (UDPGHGH) WEA. 
EEX BE DAS PHS WERDER, Hl n=2, UDPG % GMAENXK, (A 
PRANK. TEAK KAA isl, UDPG % GC MAIER )F ADP % GH 
2 BE A ER, 


py me (nig —»«3)- R= FF) 3) AB 4 3) 4B FH (ADPG 45 
ole ok. Gs) RE. 
a: 1% (nG) ADPG #% G BEZERIY HAS EP IE, ATE 


ADPG 
FAAS AT SY (SBE BL ND) PIN, AAA 


LRG Sit PPi WS. FER OK US A ME HN A Fe I 
1. ADPG Sat BLES hy, ZE7K BP AG [al aS Te) SSE 3 AS [al 16 BE AY 4] 
2. ADPG # G & . ¥y 


EBA “BK WE, BA, RH ARA AEB EA 25%. ERT RAY 
th, WARE ADPG 4 GC RHEE, MAA XMS. Uy ADPG HG MRE 
BME MANERA, (AS 2” EA 25% Few, Il] UDPG 4% G AAIBE HAL MS th te 
— ERI TE Bo 

(4) HARSH IEA 
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UDP 


UBP . ay 


5 | 
WIRY 1- BE 1G aT BE Hh 


e) PPP Suite ATP PPi 


2 
ADP 


2. RHRMNS MK 

MIE PK) o-D1I>6 HP RNA Ce Bw ee RA, PAG SS APH Me 
mk Q H. SEER TST 

(1) Q MSH REMADE SS, BRE —TH EE, 


_0-0-0-0~—0-0-0-0—0-0-—¢-+ gi ete Hi + 0-0-0-0-0-C 
rae NMG On 


(2) HEC Bee BB Sk BE “6” fi be, FB a “1 ~6” Re, 


~0-~O0~0-0-0~0—Ci=.0-0-0-0-0-0 -0-0-0-0-G) 


9-0-0-0-0-C, + 0-0-0- 
6 7 C-O-0-0-0-0 


i 
Qi c 
3 A Bi oik, Fe SS AT RS A A TE RE A eS, TAS 
eine, THAAD, ANA AP RH I~6 OA, AER RT, Q eh Ay eT 
MEA. RHERAVBZAX, EWAKRARAEBBERARBAS Q MMAR 
PEHENS, A EEDA — URS SAE, BAP RAR EF ED BT RR 
FEE EE ANGE BS HAC DR I”, SS YP SL, “EY AB A TE 3 REE ET 
HE (AE Q HG) AE EMU A, BYTE MTC RRS, MB, BORNE BR 
HDF SHES ee BGT EINE AT 5 SIDI RHP AR TB FF ETE ACR, TE RSS AR, JP 
JE 5 UL FP Ra AS JS A I], 


SLi (MRAM RAS 


KEE, PARRA EES TKO IA, CAA RAS, PRE 
APE LISGRE FFD EBL, A BY Oa AA” BR, PPR A aA, BP SG A 
iA BS, RAWAM RR. Wie, ARATE PE ARG, MAA BA tie 
Al, BRA MIGREN A ders SF. PRET ACT IG, ATP BMT A; 
BDAY PRAM AT AIG, PR Boo A A; LEB SB TG A, PF BA AP 
WY FE Ted ARS BSE a A, Bt A RAR BE ie BE RIG 

PEARY ABA EAA) SEW th BY PRAY HB PP BE AT KB ft BG RE A 
Ko HPT MAY RAMA lst, MICHA. RAM RK 2), ab Ae JB 
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“MA 2M: 


OOPS TE 
Bt Ti Ae (aR OL HAD) Ab i 


MHAMEMAN. MAE, HAA), KRSAIHNNLML, KRM 
Wr; UA Fe Bie et PARAS ACHE, MARK; BE A RE, ABI K; TRE. ay 
EW. ZK, HH MARM3I~4, BPR, WK 6~7; Pal mB 12, (MARK 
HN—-CmhPAEFrA a), HERAT ES, Rw, Se, ET RARE, 
AEM TE A SAS RIE © 

KB HFA APE DEE) , FERED; KALA A CREB BE Be 
PGA As, I. ER MAREE PR = Pi A il, FC te FEL —— ER 
SRAM BARAT, we T Tab. 

fe DRA , IT ARB KAKA. MRAM, KTR AR, ER 
WIGD, PLP MBER, TAK. RM TAS, Wnt, RE). MA 
mA CREA AERA, FE WAT, RR MSL HERE R, AEDAA 
ef, Ut CAB, LAMAR WAAL 

HEWN AA, WRAL RK. FWHRKA WBS GAZA, KZ, BS 
FA) MARGE AE; TED AS SAR AR, 2B. OP, FERS PAE EB) OY AE a AS 
Pil NY HLA A Be. 


_ Bae 
BU BE — EE 


BFRLRRAIGPrYVARAAIMERA MKB, Hi, ATRBA— EH, BU 
MLW, MAMI TAT R, EP EWE RAHA K, MRA, AR 
RH 0.3 LA, HEMT 2000 Fr, RA 600 Fr; AEP ee BI 3000 Fr, MRA 
#31000 Fr, Far“, AAA K 0.55, MRA yee ee 3000 Fr, WAKA 
1500 Fr, BWA EAR AK, MAAR, BAARAR he we 
BN —T7 IA. 

CO. WIFE, MFIGRENI FAA, SARK, KAU COz REEL) AA 320 ppm, Beak 
NN, BME MPH, FA CO. ME tera, WM Cs WHE ALES Hy COn, HIER 
FFARR, Me 11-1 WL, Cs HWE ERTLSE PARSER: EMT BF 
O2 WEEK COs REE, EAE IEE RR, KR TORR RS. PU, HIRE 
K.P Os HMMA EW. Os WIC REE RY AO, EP Re ESR, FEN 
THE MRE, HPPA, PEMA Cs EWE CO. HEMT. 
_ Cs HEME “COn 4h RA” Wh Cs HM ES, Bi A A 50~100 ppm, fa AH O~ 
10 ppm, iB CO. 4Mam, BLASER — ER CO. WEE, TEMLIREET, HWE TE CO. 
AYE, AUPE CO. HE, PTH S, RAKE K, HWREKRA, HK 
HEP RY CO. REFIT CO. #MZR. HAT ARAH COs HKBEIK, Cs HW HY CO. th 
FAM Bi, BAF CO. WHT. REM Cs (EY PE th CO #MZ ABR EY AE ERIE, BY 
aie By Brin AH 

> SER PLRE ARS SE AE PF HR, BY TTS 8D 70, OTE FESS Se eT AR EP A, RI 
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mF a 
2 EPRICE 


CO,/NADPH/ATP tt 
CO; #MZ. (ppm) 
ZB (GE7K/FEF HB) 


BAGH EF CO./am 
BYTE / vet) 


HERS Oo RE 
(1% — 21%) 


FEF IR 
GQ) CERAI 
(2) “UR3CHR 


CO. fll EBS Heit tim BE 


Be ea EP 8 
Git B/dm? -ii/ A) 


HERE a tb 


at eee b 


FFE AY MC HH AL 


FH (%/6 NE) 


ARK (Pig)A AEF) BY ee 8 im 


gz 


FRAT 
(mE / 2 /4F) 


x II-I 


CG; a B 


ARETE 


BS 
be 223 
30~70 


450~950 


15~40 


af «RE 
fF £ 


15~25°C 


ps 


BR BRU 


SRW aA Whe RR 


a DR Es bai 8 


CAM if 


— hier “FE” FEE”, FOP KAA 


BRRRAAMB AILS | RRR 
= LS Pi RIC 
132265 


~5 RE, 0~200 BR 


250~350 5O~55 
— Hi 1~4 
x 
HR FF FF Fe 
XE 2) +H XE WwW 
30~387°C _ ~35°C 
0.015~0.018 


0.5~2 
2.84+0.4 


<50% 
20~25°C 


re 


22.04+3.3 


30~35°C 


KARFS ADE 


38.6+16.9 
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fFWSRAM PRADA, ART MBDEA, TRA ARA01%, RAED 
— A LAE FP ie EK PE A O-1~1%, WDEKRSITHURWI~3%, fh 
RA BRIE, Wi O%, BKSRT EWES KE 10%, TU, SWARK, Aan 
WAP ACPA RA RECA ERIE A, PARA, AIGA TE AAAS HR tl T AE 
PAF, WEES AT RH GREE, FER OPE HE Tl ARMA REE 
PRS EFT 
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a bom jis AR 


BAY Is ERA — A TRAE A CORY )IFRRRMA ND, 
GLAM MURA HAW AW, OAs WRB BE. RAS (SB RLAD) NEA 
WES. 

HS DRAB BY WR, We RRS ZS RES AE A TR, EAE DANA 
SRB BAY. AGU ZEPR PS ESE ee AE A PE, A PR (SEE fe 7 a 
RARE, HGR EEDRWNEBAS. KAR ABTSABREZERAROD 
J, WRB WAR ASAE DS, MUR PAIR SE ZEB HL = Be 
Vi) BRMEARTARNRABA, JSWRAKRAEF Bip, HARRIE PLA 
IAD ELH WE. 

T ASS Re AL Tb Be Sa MRABEWE XM, fol SF fy Be HE 
F HIB AS; FB ED Ah a 2 YE RE TR he ih; BB 
BAS is RD ARE eb KR 


S—T fe a Kh i 


Ns Di FERS DPR AY Ah = Be. 

1 E08 Di RAAT th 9300 RRS, HLM ARKH b, wv 
ORs 5 EE) PE EK AY WR 

43 is BF BR PS WS TP AE a BE tS; 


1 EA 4100 
1 Sate 4100 
1 5088 Bi 9300 + 


OPEC AY Be et 22 SE Hs EEN, BVT CK MBNA, AME A 
RYRAKE, ENUREKAEARRA, —RTRN CAS eK, FULME— 
Fels a I ERE A KAO INS. SULA TT A EME OE Pe 
YE Ay ESE HY BE fi TB X 

AB thE EY A}, HR IS RSL KG OK OY 
CHOIR), (FARM HR, HDWRPAMMIZ, TILA RR. Sh ae ze i th 
EE A a, a PR EAS 52 RA 5 HEF 


—, Wg hy 99 if 1 Fe Bk 


AMA Wie TNR, ORB ALSEe Hh, EAR BER RIM Ki. HEX 
,© 310, 


Wala, NS WiSe BRAS ALL, 2 UA) A aS EK, a PP Hs A 7) Ho "PB 
BRS Bef, Or WARY ERB SE AES DS ET. PR ERT Eh AUT iil Be zy, A BL 
JERR SISG WAR RA, TREN R TD reAR. AR ANBT E KS D 
PNBRAE, EZRAPARRAAFRERAA TH. EM eTRsLt, aT, 


iS 


R 


pp 
R=HNCH,C—ONa #4 sR RA 
R—HNCH,CH.SO;Na 4F7qfR RAR 


HO H “OH 


ANB BERG IRULSE SK MES, LAL RAR OK REE. WC 
BARS HRORBHA MER, PARSER ATTA, DU BAA SM, 

(L) sp -RR YyA— AE GOWGT %) YT WT ZEB BSS ok SR BS WH 
RW, CEA, EARN ARHE, RSME SR 
BEES ENS NAA RPL BRON, FSH WS SN Sh, ALI ERE A EH 

(2) ZAK WA AE (40%) MIR MITE Seok ER RAL, EAE 
DETTE A HTH. | 

(8) SAAAM AVMAAENG (B~12%) WALBERG, 4 
Pay CI HE SLB BORD, FREY ES AME A ILLES 


i 
a CH,O—C—R, CH,OH 


4 O O 
Pa 
B CHO—C—R, —> et EN + R,COOH 
~ 4 sie 
a CH;0—C—Rg CH,O—— Les 
Hie= Him | 
CH,OH 


oO: 

Pa + R,COOH 
ABBE 

CH,OH. 

Aw 


. cH,0H 
CHOH + R,COOH 


CH,0H 
H ik Bai 


© 3lle 


> —— ee - 


fis FF TE Si a BE CAN RA PSS) OS A hs BST. INE BE TK TA AY OLR 
BY, RRR RA, AER EAA, BE REST MeA 
PAMEAT ACU REEL, ep eK Ay SH. 

ANG S2 2 is Di AY HEAL, 7K AS aR, fe ES RSE A KOK, Ra 
4} i hh 8 ie ER. 

HM BAAD KEE. MEO RY, ARIS SIM, Fe 
a8. Sune TR oe al A , E R Ee EY 
HVT, DRA ee ea Re PEs, Pre TA ih. RAE RE RE BES a EE 
BS Ws, Tih b CAA AE TE Ay wel se ss 3 RA 


Sy a AK ott 


Hives ATP EH, ERR, AERVAERORI BAM, SSMU 
ABHAR BREN MRA, PEK, LA UERERMM AMMAR. A 
i, HRY SHRM KARE, Ee, 


CH,OH ATP ADP CH,OH NAD* NADH+H”* 
CHOH CHOH == ve 
] Hah | eS erereyss 
oe i ie: a- BERG Hii A 
+h o-FRB H ith 
‘ita ————— 5 

eo Pie 

Z=0— 

Li ~ 

CHOP = “SCO, +H, +ATP 


=. MGR YDHR 


1. B-SiUER 

Ns Wa PBR BSA eh EE EP HEP EE TT I, PER eS TT HT F — TD (Co) o 
FIT 3X A PE EE ERS BK BANG, BT Co, AeA Bw 
TEETH 0 

B-BAAL TEA EAB GE Sh RE A — TB, MH  — AH FM AY @-FE GE) Na 
(Hi) PR, BUNS RRA BE (—CH3) LW—-T+ AR TREE RM RAR, SE M1 
HW. DWI, RIED PRB, WIS Lil, TCR ENN ATED, ARP APH 
ERP SRENLAW, AT DET IE RRA RN, BUA ALR oN Be 
AR, FL oA TS RK OT FEN Ba BR CY TDA SE De FS BT RA SET. 

OE et SAS SE BY WL A A BS I PRR THD, MRP SP SS ENS 
Bb Fe Ha AS PRA RS TTS RR, 7 RA AE CA TT AE OR 
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RB, AEA T MARA , PAE AW AS CIR PUKENS T RAE HS RY 
#, RP RES DAT RR. 
8 He 


B a 
CH,CH,COOH COOH 


ee + CHean 
EPR PR 


NH,CH,COOH 
HAR 


JN CONH CH;COOH 
| 
a 


2, RAR (FR IR) 
HK: 


Bp a 
CH,CH;CH;COOH CH,COOH 


= + CAE 


OR 
NH, CH, COOH 
Tae 


#TR 


CH,CONHCH,COOH 


ELRB 


FF BT FE TRB PETRA SLE, SEH (Knoop) i Wik RE 
EA LY BK ABT F—Th— iY (C2). fete 1904 ERT C-Bibsi, BOMPRE 
PBIB, PAZEN SR B-AG E RA A Se ER A Tf 

B-AUAG TERA SEA SE — 2 5 OY, TE LSP Le RR, 

(1) AG BURR BHM A A AUREL, AERUISBEHNS A, A PPi ERE 7K eI EZ 
BY AS FY wise 


RCH,CH,COOH + ATP + HSCoA =~ RCH,CH:COSCoA + AMP + PPi 


(2) AS BtHRe A ESB aE A MAH ete, MPEG A. A 
spat FAD, 


«3135.6 


—— —_———— 


H 
FAD + RCH,CH,COSCoA => R0-CO0SCA + FAD-2H 
H 
Bt IS, HE a hE NADPH fi) Sis BEE EA Tt HEE. 
(3) ie-4— Ki s eH A GE a Ci) BERG A ok 2 AS HE 1G, 4 L-B-F8 Ms Be CoA; 


"i Faye 
i ee + H,O =—— eect aed 
H 1S eS! 


(4) L-6-250G SEHN A SHA APSIEEHIIG A BLA ARETE, 42 BREAN A. 
Ue BLWASE NAD*, 


OH 

NAD* + RCCH,COSCoA = ROCH,COSCoA + NADH + Ht 
| l 
H O 


(5) B-AANS Be HRs A Wa AA AREY EL, Tit CCHS A AEE RZ T = 
TAY is Ot 4 Bi A, 
Ro ‘ieee + HSCoA <> CH;COSCoA + RCOSCoA 
O 


HORS A RRS EIR RE KL  CE A, BREBSRRMYA Ww 


BRB LEAR A A AF TE 


Aa WRAY B-A46 TE AAT A B46 SI (A 12-1) Rem 


RCH, CH, COOH 
Bi. 


2 


ROH —~CHCO~SOdA PAD-21 
NPR EA 


OH,CO~SCoA, 3 
ROHOHCH,CO~SCoA 
L- 2-FS hE Se A 
CH,CO~SOoA’ oe é NAD-3H 
cif A A. ys a SNS 
FyscoA G:9% .CO~Cos, 


i 


STRimem A 
Al 12-1 ABER AULR 
1. FBRHMBA AAs 2. AaGiHAS A MLSS 3. BHES A kA 
4. PISA A HLA 5. B-ARTTARRS 

PIR BAGEL E ABET, FAUNA TEBE B-AIL EA, BAER 
PASH BLL FAR 1 TAR ABBE CoA ARE AAA PIR, a-Si Be 
BEA BSAA BEBE AR ARSE. IN, ASB SME A AE BE CoA, Ba amt 
ABET B-AUEAY 2.3.4.5 BAI, HMB CoA-Py OEE AK Ns BEES HEL TR ENB OoA 
AY Bit 5 OY Ae RS PGE A ok, Ge NE ee EY 
314+ 


O 
vs + 
RO~SCoA -+ (CH;)sNCH,CHOH;—COO- => (CHg)sNCH,CHCH,000~ + HSCoA 


| 
OH O~G-RB 


heft CoA A tt eet ADK 


AR if Fis WS PT a aE BSA PEF ET A, (ES Be PT IH I-A 
Bi CoA ak D-6-F2K IR BE CoA RAF AW. HATE PHA ze his BE CoA. 7K > Bi 7M 
B-FB GE COA. Ahk ARF HY TE Fis YD, BOT) as 038 AM BS Se 9 BE 1 I EE TE 
ip-4?—Hr is BE OoA Fil L-B-F8 NE BE CoA, Ie MA ABARSE LETT. | 

B-BACW EP TI RAY FAD-20 np Any my EPH 2 Zp ATP, BRM 1 tay 
BP PE 8 a ATP, MA PH AS, 1 4) FUR RRBEA CATE, 5 HR 
Wye Ae 1 A} F ZB CoA, LA FIER HRA T 2 PME BE CoA F54>-— ATP, HT ER 
WIA 2 + ATP, PUG 3 AF ATP, Wis, Nt CoA Apia Je py 2,3, 4.5 FEAR 
SPP A. BIA —K ATES ATP, JENA Tl BAL IEH 4 Kt ATP 
Db, HIF CBE CoA A = RBH Pr 12 pF ATP, 

LA EAS PR TVR) HB. , 

FEA 8 1K B-AGUEM, AE Sx5—-2= 38 4>-F ATP 

SEPEA 9 ASF ZH CoA, FHA: 9x 12-108 47 ATP 

146 4} ATP 


PAH, BB BR GA A RE FE 
1B BHR HE (Con) A DIR B-BLPEA SERS AE n + CBE CoA, ZB CoA HEA= RAR 
RURAL. ABE (Cones) RAD B-BEETH n—1 4+ ZB CoA AI—7 
Bi CoA, WB CoA ny Al ATP, CO, Jz iE ASE ARE CoA, Hh IZ DRL AE WE 
EAI PLB CoA PALE THEE. FRSA RABE CoA iit IE — AR BE CoA aK fiz ie 
fet, FA ah HEM EAE MN DEAE CoA, We I iy Ti EYEE SE Bio, HERIBE CoA TY BEA 
SBME TO BUA Ho 
COOH 
CH,CH,CO~SCoA + ATP + CO; aS CHCHOO~SCoA -+ ADP + Pi 
FEARS CoA 
FASEB 
CoA 3 ir 
HOOCCH,CH,CO~SCoA 
BRIM CoA 


ART Ay DIS C-AUL EDM IG RAR SD, RRA o-SUL EN, BUG RR o BLY 
Wee Ak, ERO, RISB C-AL EFL F OO. WK. 
CH3(CH») ,COOH ——> HOOC(CH2),COOH ---—> CH3;COOH + HOOG (CHg) n-2COOH 
WOSb, SWAB BERT o-SUK EF. URW REE AER oR, BRIG o- MR, 
aH ites CO2, 
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TBA 0 19S BR > o- FAR > o- BR > TRB n—1 WORT + CO, 

2. C. WHA 

Ae Di RA PEC CB A, AERA EAT A TH, EM CB CA A, a 
BEG EAE CRC. CR OCRM CEH A BEARS, HOPESAA, = 
BANA, BXERBREA MRA. IRAN Siw CB CB CoA, FER ATK 
ART" AE CB CR, BARE B-FET IR, MAIR EAE A Ad (SK 1 ER). ABEZ 
Bi CoA ERT HAIR By LA Fe AE My B-F8-B-FA ERE CoA (3K 2 Bim), BAREDA RK 
FEL TER)? FY CSE Yi] 7, 1 ee Sr SW Pe FP BY BE a], EY ZR HR TE BE LR 


(1) CH;COSCoA + CH;COSCoAS=CH;COCH,COSCoA + HSCOA 


; H.0 
CH;COCH,COSCoA——= CH,;COCH; COOH +HSCOA 


ZN ZBHECOA ZCI 
NAD+ 2H ee 
CHsCHCH:COOH CH:CCH; 
il 
OH oO 
B-#T RR ee 


(2) 


SS 


-F SF 
CH;COCH,COSCoA+(CH;COISCOA +H,O 


OH 
| 

—= HOOC —CH, —C—CH,—C—SCoA+HSCoA 
| 


i 
CH; O 


B-}3-B- BAEK MABE COA 


Eh CRCR. PRT RARE AAMAMK, MRT AIR IE 
Hay, MAPA BAT R, TOA HAEM CCR, CR CRE SAR (SE 
BLA) ee he CBE CB CoA, BiH A CBHI A, A PEA= RRM, HED. 

CH,COCH,COOH + ATP + CoASH => CH,COCH,COSCoA + AMP + PPi 
CH,COCH,COSCoA + CoASH <=> 2CH;COSCoA 


FLIER AR WAAL, DEO ES ie, A AS EY CO) , a 
EBM, ARAB AAA MAAR EEBUER AAS, AR RBA iR 
Z WB By SZ RZ MR, IBS He BY) Ae BB EB ee PE EY PF, Bg 
Be Fl FA BBC IE HS AK, PERS SPR (Ca YW) BY BE HE IE HS MK, TA Cs By Pe 4 Ae BR 
FB CIR (Cs WM) DLA FA 10-2), ANG DT Rar HR REY C2 Be EBAY Ce, BEAR 
BE SCA i A REAZ= RMI, SAH Co WHIT WaMe BR ABTA AE 
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Wo, Asam yan 


— fit, EY BRAK Fl PEK oe HE SR ERE A BE RR, A, a ED 
LL CO, (ERR, BE LER ZIRE RR, Bh tLe RAE. AA FEA AEM FEB 
Ai? He > ARS Ze 7 PRR EL BL PRIA ER SR, OE 
TRAIL. At, SEK, INKEN ORR, BK, -HUHEMRY 
ARE BIRD RM B-FULEA MERIT, BECAME, IER KA SK 
NAA SEP, IEDR A EER LEAR BAU EB 

KRHA RELAMHIR:. —HEBUSHARWREAR HAT POM IEB 
RB), AR-AWMLE CAMILLE OW, ERECK, MHNMABET A 
KAP, KHIERMAKAA; BMBACETRAM AA, KARMKARAE 
RUA SE. 

1. ERMA S 

EEMRARNWEZRE, HULA CH CoA HERKEIGM, RM RE 
ACP (Bt 827 ), ATP, CO, Mn** fil NADPH, A Aki EY WIR (+A) oT 
7G WY A Fe EF YA 

(1) HRAA—KHeR ACP CAMKAETMM, UAE RMA—MABE CoA, x— 
RE WA KAREN CBE CoA RLM HEL, HELM 3 JE ARP — ABE ACP, 


ZR CoA ARR CoA 


CO. SHRI BHN GM, A “CO. Aes, UM EHFFEAD MAM KIRA TP 
Bo | | 
(2) AA SRPERACPS RRR WORs NHL, CH ACP FAR 
Me ACP. Gai ie U fF, KGB ACP, FAS AE Be i BBM AY PE FAT FF tH 4K AB Ro 
BRM: 
CH,CO~SACP + 7 HOOCCH,CO~SACP + 14NADPH + 14H*+—> 
ZB ACP ARAB: ACP 


CH3(CHp)14000H + 700, + 8HSACP + 14NADP* + 6H,0 
ER a 


RRA A A 12-2) a aie ACP WTAE, ACP 2 — Fear as BEE HY 
A, AGRA, PARA, AA 10000 AA, AUR ACP, RE Hae 
BARAT, RBS AT 4 BER 2 BEE CHE AS HE, 


CH; OH O O 
| ars | 
HO— p--O—CH,—C-—__CH—_C—NH—CH,—CH,—0-/-NH—CH,—CH,SH 
| 4’ 3! or. ar 
OH CHs 


PRE RR Hide CBRE 
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SL —— = 


2p 
CH,O~S00A + CO, + ATP 
1 
9 
Co 
CH,C~SCoA + HSACP os 
HOOCOH, G~SCoA 


HASCoA HSACP 
3 


Van 
Ci,C~SACP 
a 
#00 Sion, 0A SA0P 
e + HSACP 


i 
FCQt0,+Co* C2'Cot Co 


B a 
On,C— Gnt,07 SAG 


9 
f O 
CH,(CH,),C~ACP Ne 
a 
Py B- PARR ACP 
0H,C~SACP 
Qe ADP! faa | 
Th ACP 
5 
NADP® 
pel Pp 
NADP 0B, CHCH ~SACP 
HO: Hf} 
Sn ad 
Bhd Neiees &- BM AQP 
wapp{a} Bas 
a 4 
+fit) “, p A 
fam Se. ea CH, CH—~CHCASACP HQ 


*e 


ee Se A HEE pEACP 


Ay 12-2 JR RW aie itis 
5 Dae CoA 38(4 BR 2. ZB CoA-ACP Rig 3. AMMB-ACP HBR 
Be 4. B-BAABRE ACP Apcis ate -A_RAR ACP 4A) 5. C-ia 
BB ACP as 6. C-H2IER ACP ibi7kis 7. JGABB: ACP nhs 

ACP 45 HSCoA WUEMURS ARE, Alea ACP Bat HSACP, ARR B- 
SUCHE RABY FPA: HSOoA WyATAEW, ZAR DEAS PM ABE SACP fy 7 AE 
AS Btzt-+5 HSACP ERA EN. 

SARMBABA RN 6 FMM 2~7), EAL ACP HKOMABAE—B, BRIM 
BARGOSHAAM, V-PRIZR RIE Cee ACP “ABRIL, WBE ks 
MESO PUKREMR, EWEDHKSECLNSCHSHRR ST ORES 
PERBAL, SATO GE 5 BL PRET. 

1 FE ZB CoA FRILE, THE ZB CoA BIER — RMB CoA, M2 ZB 
CoA-AOP #2 BiB, EA CME MARNE A E422) HSACP LER ZH ACP, MSEW 
=H CoA-ACP SERENE, AAPA BEM CoA 43] HSACP b, ERA RM 
Bi ACP, AF 4 LIER-WoMAB ACP HAM, AAA ZB ACP SR— RM MH ACP 
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we, tH ay EZ E ACP MAA (TB ACP, BB ACP 4) SAM M BE ACP 4A, EM 
AAD AY B-AAIS BE ACP, Inlay ici CO. Fil HSACP, fig 5 2 C-AAIE BE ACP ihe, EIR 
Hime I BAP A PE AMIS BE ACP iii B-FANRBE ACP, Jaa fe 6-8 Ne BE ACP Jit 7k 
Bit (M6) A HE EP Bik AE AS Be ACP. fie 7 EGS: ACP Uk Me, FEA i me IL S 
AT Ay eee BE ACP QR, AER T BE ACP. Tt ACP MAAR ACP He, WR 
BETTS 4, 5.6.7 HEL — AIR, Mal ARI 2 ee A BE ACP, ere 
UU Wi AkAe FH, SOE A 24K, HRB A OR Pe he 6.7 A B- 
AeA aE A, (Ht 22 at, EE GS ie BE NADPH, Bz py 5 hy D-B-Fe HRB ACP. 

EMRE A LHC ZOLA HY ZB CoA. Zit 5 ROE CRSA a AE BM HT 
BM, RETHALAV ABA, HREM HAM, EMH OA ARASH 
BUI CBE CoA. 28 FY DA 5 tt Ey PS Ba Be FE GH PA i Ls BY EN A fd J 

er GH Wi BR iis 2 — A BE CoA EASY, ERIE CBE CoA, MABE CoA A se T 
Bi CoA SAT LIPS. HFS WIE AIR DR AO RE, PAD Z.BE CoA HE 3] 
Bet, AE att ee EN RR. HABE CoA ER 2951 POF I EA 4WART 
BE CoA. Fy, WU) Ae at Se HE AY BE BR 

ARABIA Se BET EAB TR MCB A A LE, wee am, VI. Cs Aye 
SRB RR, WMAP HEA we ie 7A sR, EEDA Dia Bo 

2. eR RB 

Zee ART HY eT A IY ABE Oro, Ox, Cro BSR CHORIAY BR 7K Ha AH) BE 
Rit £27 I Co W, FB BK Cis, Coo, Coo FA Cos SIS, RPL Pie CBE CoA, JR Col 
AAR Coll, ALU ei BEE B-AUE E RD AY we, EP YB YAS TB BE 
4. BA B-AOVE FA AY it he, CARRE CoA iS Mt AMG BE CoA 7k AAI = PLS 
5AM. B-Ab EAP BY AG BE CoA Jit SURE AN RE HE (1b Re, A BP Es CS) BE 
Bie He 1 38 zB Be (4), ST ENA FL SU AN FAD-25, 


(1) CH,CO~SCoA + ROH,CO~S00A <eMPBS, ROH.COCH,CO~SCoA + HSCoA 


2% Alt St 
(2) RCH,COCH,CO~SOoA + NADH -+ Ht CUEIRRCBLSES 2657 CHOHCH,CO~SCoA -+ NAD* 


KE ( Ae e A ak 
(3) ROH,CHOHCH,CO~sCoa 2PM) B: COA KEES pes or oHCO~SCOA + H,O 


(4) ROH,CH—CHOO~S0oA + NADPH + Ht #URIBGEIRIS boos ou.cH,cO~SCoA + NADPt 

8. Pah KS 

PAA St Fl HEA Ms HS DG RTE KK, Te 2 NADPH APG RABE CoA, AEE 
BGP AY HEF TTA AY AES ESERIES OTA DL, BUCH CO. IFES MINE AY 
JE Stee It CoM. HP ASE i DAY OL LEIA Top 

Sw GRZRA—- TOU EMT AR. MARR AS eR, (TE 
SHVMAO PHBE. WA ADWeAOKSIEM, PERM KS ER 
ZS REAM RETARA. HAWKS M LMR RRA, ARS A 
BOTY HE 16 FENG MTR ol 28 wT (2 RZ DAT A 
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(1) cH TARE (7 We): 

CHs—(CH;)s;—CH—CH— 

(2) qhRB2K (09 He). 

CH;—(CH;) ;—CH—CH— 

(3) Li RR2E (6 We). 

CH,—(CH,) ,—CH—CH— 

(4) WRK (03 i). 

CH,—CH,—CH—CH— 

WB FL Bh RB Ay A HS WD AE SAE OKAY, SEEK REM 
ATA, (LEMP WARE AM 6 FRA 08 HE, THU TE PE HE, PALS PASE BG 
REF UBIGR, 

DEIR CREF, WOK CES A Py a ER. 
Dh 6 HG i RA BEE TR RR EA, ETE ARS A Ae EA}, Ae BE 
EY AHA UAE A DRE, WM SEM, IRS EAE SE By BY S BCS LS ASU RE 
{h, TRAE YS RA SSI, RES AS Be HS AERTS 
is HS Wi ARE 2 TEE EM He, TEAS WY TC A EAE Be PAR EE EWA. ML 
GER AN EE , 

TE DUBIREB SS IE ETE — BE PR IN FUL, PEN ALDVAE Im 4A AG mixed funotion oxyge- 
nase) , HY (i JS 05 MIB: ATE UE. HEALY SZ EN SD FB — FE BE CoA Fp = 
AAR FHHRZK, A-P>ARFURSKA RG LATA, KEMIAF KA 
—S FA MMA ASR Blt. 


CH3(CH,)40~SCoA + NADPH + H* +0, —> 
ABBE CoA 


O 
CH; (CH,);CH=CH (CH,),0~S00A + NADP+ + 2H,0 
RAB AE CoA (4°--+-P\ eR) 

AED A BA Ha FAB PRA BE FS SI, PG, AEM FL By PR (NB) BT 
bi AE SC THR (Ae R) , AE EAS BE FB AE YS? eR) BR RR 
(4°? PN = GR); FERS SP, TR aE PR AR; ZEKE 
Aig YH BR (4°—-1 75 Mr) BY - OLE H B BSS BE-ACP +E KB, y-HAGBE-ACP, Aa FEE Cro 
ee A Bete ne IM Co WHS O16. | 


Bh, Naha 2 aa nh 


BRS H MAAS Mh. BSG, FOR HTH Fes BAA HEE TP, o- BERR ih A — 
SF is BHM A FRE, TZ L-o- BERS L-o- BE RS Ze BRAS AR ORR CBE) Ri TE FP 2, 
HiGRM, M1, 2- HRB. Rea, RPMS Aa Tie eS A TE 
Aa BERG EAT Si EE A EA, CE 
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H,COH H,CO—O—R 
fo vA e | 
2RC~SCoA + HOCH —+> RC—OCH 
H,COPO.H, H.COPO.Hs 
Bt Hibs A o— Bee SH heh L-a-PE KEES 
0 |~0 
1 Ov 
H,CO—C—R je ms a 
RC~SCoA 
f° | Pa } Fae 
RC—OCH iJ RO—OCH 
1 
q | 
H,C—o—c—R H,COH 
= Ieee REE 
— <i ur i = 4S 
= BRK i 


+ 2HSCoA 


+ Pi 


TB Aes Ae: Ee ER ah BAY 195 Ay A) BE HY Ey TE SASS, ORR AY 
$Y) PN ET RAS, TFA SAE AE ES. KAS BES eA TH BAS, EZ Be 


= 


BEATA ABE, MNOS Hh TER OR A, Pe EER, RE 
KEDMAR IER RRMA, HOARE LARA, Pr 
eG MCE, GB = BS HY Ae, EE, HR EIR EB 
Hee 7 MAE SCEE AYA RS Hn = Be AEN ERE AEA PE. SSH A we 
ADELE, BIR REF EWAN, SERWERAWENW EBA, —BE 
BYR US Ra, AMA Ba Ze Hwee, tA ERIS AS. 
TH BRS AOA AP A ES BL A RK BEEP 
Sy WYRE E OER LA A PR, LE Py RSS HE BLD (9%) LEBEN PR, 


Aig zz 
fi i ea 
mie wR GC we KR 
Rm is wm Ht 
Rm is et 42 A R 
me ie me A 
PUG Hs eA Ye OD BAB) 
oe Bi is 
Ai # Na 
#K ttt 


j 21 2 fa BR 


&. 
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—, BENG Fe AK 


RS TS OR UC A RE 2 He A FE a PY IZ KR. a APES Bh Ok EE HB, 
FORBADE AS ZED Wa FT ST EI IP, RAS, ANB EM A NZ A TT 
a FE FL IBC i A BEE EH 


EARN T  e- ORaa AL GRR BL eis he C AIPM DS, ENTER A 
Fay BB), HET OW DA. AP. RSE A A, — ee 1, ARN 
Bis As; — AST RE 2, PAE ME Aod 


a’ HxcoO——ocR, 


R,cO—2-ocH e 
O 
| 
aH,co—-p— or, 


o- 


BRIGME As (EFAF ON DENS, Aen 2-JSNEH WNOERR AL BR (AS 2-18 BEGEC). DEIR BE As 
HE FAF ON BENE, AE BR 1-H5 BE HT ith BER HE BA (fei 25 IIR BE GPC), WIRTH WAAL AUER, 
PAL AR Wy PA LN ENA. HEE AERP BENG A> A PRISE Ae, Or DA Be BEE Bee HE a 
4z 5] dye tn HEPA, AREER SB SEE A, EELS REP AS oe 
ARIS AONE EE | | 

PGMS B WERE IL DRIEME, EAL OER A. AyT=%y IEE GPO EB 1 MK. 2 
FPRISNE Ar HUF=%y 2-SBEGPC Et 2 HO7K AE, MES WENE ME Ae BREIL, 2 wAREE L-o-H 
TH WEAMR (L-o-CPC) AIK MR, L-a-GPC Sei GPO-— ARIE ER Ke 4, Ft 
BeI4 MERE AY TE FA KBE 3, SST WAAR Hh EMR, IL 12-3, 

BESb, AEH HA + BENE C HEALY 8 Wik AR, ZEAL ORE Re D REALE 4 HO 7K SE 

TEAR TALE PR A, SB BRIE AY HOR AR AT 9 = RAK TA BR (I 12-4). 

(1) ZEA WOKE, PPE REISE Ar BR A. HOTEI, #4E WL 2 BE BERD 
BR (2-5 HE-GPC) ak 1G EH ih BERRI BA 1-H E-GPC) , 2-H IE-~GPC BR BRIE IE Ae (8 
ACE SBE ih BERR ABR (GPC), Ti 1-TEBE-GPC PeDRNEME B HE (KEW GPC, GPC x GPC-= 
BE AEA YE, ARE OR, ER, ZEA, PEEVE. 

(2) EP, BENS REDRERG C EH, Ent 1, 2-H MSMR, PERRIS 
BOM BENE EIA, AE ALE 

(3) ZERYH, ORDERS RBEISRE D (EAN, AE RLALBRAIBEIE RR (1, 2-— AB BE Ef h-3-BR 
BR), DENG FE Ye DES ADEA MRE EJB, AER 1, 2-H EMR, 
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4 
ie) HicO—CR, 
\ 
R, Sey © 
= 
i CLO Tore Hi OCH, CH, N(CH;)s 


it 
H, COMA 
HOCH fe) 
Hy Co-p- — OCH, CH; N(CH;); 
& 


1-S8BEGPC 


it 
RyC—OH 


HOCH; CH,N(CH;)s *hCOH 
=e ts GeCm=mie HOCH Git oa 
H:CO-P-OCHYCHyIICCH)s 
H.COH” & 
HOCH oO -@—GPC 
L-@-Gp << 
HOH = H,COH 
HOCH +P} 
H,COH 
A 
FA 12-3 zhPyth L-o-SN EAS (PEAS BERD) HZ) AIRE 
5B EAS. 


iM A124 AA AYER 
BENS) WERE 

- WEEMS Ay 

BEBE Ag 

. BERR B 

- BERR C 

. RES D 

- AR RRIB RR RRS 

. BER ARS 

» BE AS RRR BE BS 


1 ra ae 


2-TEPE—GPC 1-ERE~GPC BERS AR PEERS (1, 2-— 88 


BiH ith-3- RR) 
8 
ARBRE A MTR iy 46 


4, 2-H 


oN A TAR wD He 


=, RIVES R 


RPE ARAAEZ WA MIRE. 

1. SESMIRE UM MEBA”’ BB) 

5D EN SY FAY AY AB Ba Ze SE A ER ENS EA RE LARA, MAE ASE 
SH Ai ERR. Fee Poy AA A RS BE CR A EA SEA AA. 

(1) SEARS CHE HOR 

2A BaP 

1) BEARIRIN Gat: DEBI E SEE M o- BER A ih Al 2 2}-F 15 BE CoA (4-75 BE CoA FI4-/\ 
BE CoA) fz py AE pM: 


Va 
H.COH H,CO—C—-R 
Pick | Pp | 
2RC~SCoA + Ny — RC—OCH +2 HSCoA 
H.COPO;H, H.COPO3H 2 
o- BER HT L-a-BE ABR 


2) WRI ROARS. BARREN 12-5 PREM, RY 
im Sel = RRR (CTP), CTP By (EFA a GIR BEN WR 18 26 2a 22 APRA 
3) JABENS B22 2a TE BE As Bt CREME, 


1 (6) 
H_.CO—CR, H,00—CR, 
CO, Oo } 
| Va | 
HCO- ie eee rob oat CH,NH; 
b boo b- 
Bs AB 24 SR BEA AK 
ERE RMEZRET KB ANKS DAP. 


ti FL P. 
1) Zeke ATP (ER, ER COR, 
fe) 
-O—CH,CH,NH, + ATP Mer -0— Pho _on.cuaee + ADP 


OH 
Ae BED ZEB eee 
2) BER CRS w= oR (CTP) (FA, 4: MU — ORR CRE (CDP- Z, RF i) CA 


12-6) , 
3) CDP- CMe Sj L-1, 2-— ABE HTH EFA, Ae ORS BE CAPR (AI 12-6) . 
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NH 


_— Ne a ees SE SS | ay ~ 
\ 
{ | 0 
{ R,C—OCH aie i 7) 
‘ #6. i! HO-P~o-P ¥O—P—ocH, 
wf pit ab ee OH OH OH 0 
OH gy 
ao, f 
L-o- FAS 
He CTP OH OH 
eB 
es 
NH, 
VA 
2 i. | 
R,C—OC 
2 7" O ! 0 1 
HiCO-P 1 O-P-OCH, a 
Hof OH O 
ODP - ith — 48 : 
I 
! OH OH 
f / 
eee NH, y i is 
\\\ B 
HIOCH,C —COO7) } # Ni 
\ H 1 \% 
HCOnCoR + HO—P—ocH, My 
BAO A 2 O 
R,C—OCH Co) NH; . H 
ii ’ 
H,cCO—P —OCH.C —COO7 
oF GOH OH | 


12-5 BPO RBHS RE 
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lis. 7 Hi 
\l G rh \ i: 
HOE-P -O—CH,CHNHS } ° 9 fe) oO Kj 
LO7 “Ato re ~ Oh = O-F —OCH, 
aoe fee, §=6con Or 
BERR CAP 
: 
OH OH 
mR OTP 
& 
& NH, 
& ' 
PPi £ 
x ? { ny 
H,NCH,CH.-O 7 OP —OCH, 
Lh OH 
/ 
/ 
ee 
ad OH OH 
/ ODP -26& 
UbLo--<. 
ag \ 
7 HEOC-R, : 
il 
1 RC-OCH / a 
eae & 
L-1, 2- ia 
. i 
re) oa 
i 
AS" 9 + + CMP 


| il 
H.C-O-P -O- CH,CH2NHs 


PRK CK 


fy 12-6 TB SLab POR COPS ek 
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(2) SPAR Sk BEBE CRU AM SIRF GRR LAY PALATE Ue HEL 
EFA, Bela EN RG (A 12-7) , 


7 O Cc 
H,COC-R, coo 
y ee HC —NH, | S 
R,C-O-CH> o 1 
I 
HiC-O—P—OCH,CHNH, n f 


§ CH, 


1 

-S 

Bel We ZH oir 
SAREE FF WE SLIR 


HNG x 
| OH OH 


epee + 
H,C-O- OCH,CHzNCHs 
2 


p— 
a 
O 


S— Rat LAIR 


OH OH 


S DRE EB AQ S-BRteERAR 
4 O 
qt cocép, 
H,C-O 


\ 


{| 4 
O H 


SARE F oi AB 


S~ER FEM RD 


Fe) 
H,CO-C=R; 
O 
RC—O-TH 
| ? + 


Oo 


EAB TP 1B OF, (5B NB) 


FU 12-7 JA BEBE CRRA Re RENE HE 
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2. Sh BuRE 

SABE Y IGS Se BE BY FL ts FY Eo RS BS, A eR SB BS 
2r FSUHI DN Boe NARS BT A is BUY, WY id a 38 BBE TT AN, AG RAP BEE. 

CMR, KY ILI — RRND (fies CDP-HA RL), TERE, SPOTS] Ae 
BS SE UA BEE A FP ON BEAR ACCP AY BE IR-Ae R. R RS RH E Se HR ASF, CDP-fH 
Bak AT DA i 8 OS RS BS TOU, ATT Fe ERAT RAZR SBE BY), FEI 5 BT S| A 
F778 i +} CDP—fA BART FA BED ES PS EIT I, TU a ME, PAE AE 
Eerie, WA ENTS . CDP—HH aiHy ai ty SU FP: 


Nr 
C 
LEN 
N i 
> II iH} 
(CH3); Ses, ee ee a ne ye 
N 


CDP-AMbE SMRENARM, EAR BAEZ N-iR Be (ceramide) Fit 
FE MBS AS 
OS Woe Ais ee OH) PBL 3 A Fe IP IL a 5 


| 
1. faix + ATP ee -O—P—OCH,CH,N (CH3)3 + ADP 


H 
Bs FFL Fi 


Mg**, Rit HBR BES : 
2 B&aR+ CTE ——_____—_—————  CDP- fle + PPi 


Mg**, BER ib D-H IRE $2 Bg 


3. CDP-RERR +1, 2-H 5PBEIe + CMP 


MB HA MEP AY Be EE To SP, ee RA LP 


S=7 BAER 


AMES AWSAM, EW AA RIES), BA SAA De, Bln 
FEA BAe EAS TIL HAE De AY IT PS) FNS A, ANT ABE A 
IRE (UG Ae Wi | MBE Aa aE iy YH HY HE Be SSR, FA SAL AHS BST, EAN F, 
Rp ARH RRP, 
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& 


fal 5 HE 


oe 3 HO 


ye 


FARA FRA RA KSEE FN, RA RARE SABE 
Rh EF EEA, eRe OP PEA, FP EER B, OF 
AP RIE A a, 


—, ASE BF a Fe IK 


AR MRA HKER: 

(1) Hause (Sak mm MSR) —-CeAAY REPORT EA MNT RTT AEA Be 
RATA AG OAR, COA RRS ee 
SMU, AS SP UALR FLT, 25 LR A, I 
ICY SE HH RE I 0 

QO) DKK EWS, OCIS, iP REM BE Ze 2~8 
FARE MA P2AETAM AE ABLEA, PARRERNS MEAS 
He Be a AS HE A YE OK A ESA EE, | ZEB Ee TL, SRA 
AE ASE A MOE, | HP BBE ZE LE eS RE, ROT ARLE 
PRR A RAZ, | gl 

(3) MkAR SRM M RICH, PARR DRYeR, CARMA 


EEA RIMN, HE RRURES cop ~ ~aaye 


—, PARYMD 


1. REE GKBNSEE 
FR RBA, BE8 > aA TH bees (— SA) FR RE, EE 
© 329 « 


tO 


4 
RY HE ES RE AY URS SEAN TPE. FESS EH HY FES eR FTG 2 8 ol AE XT 


FE TH EF A 
ERE AT Be ai} Ae We TE EE, A A BMRA, Rt 


feu F: 
AR | 
pO ate : 
ELE (ASB) EGS RS (AE SS —4-t-8-489) 
R R 
locum rot * 
papa xo @ | 
EX RARE: 
fe om 
—O—CH,—CH,CH,CH 
t CH; 
2. 25 pu AB 


KAA 80% by AAR He Ee RR, SE RENEKKE LARA 
BARBY HRA R WH, AaB AM BH RM RARER, RERRARTE 
Ay Rat Zin A 12-8, 

Ql) RKRHA RE-HREAREH ERR RHSMELZNEA RMT: 

ABA RE > 7 oS AE > 7 oF {4-1-3 -] > Ta, 120-— #% fA §-4-§-3-f] > 
7a, 12a-—}#4-5 6-H f§ 4i-3-H] > 5 C-AHS GE-3 a, Ta, 120-=PF, 

A Td et E> Se a Pa) Yon To 78 AS PR, PT ES SR a 
4 A BE BB PE Fig Ss EA To FB AB BY A RS, PRA BF HE TD A a, 
ERARMARTHE-PORE. PMRADVHLWRE, HAHA KRREARA De 
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Ta FE NE 
NADPH.O2 
7a-B ae 
(HE (§-5-¥5-38, 7a -—9) 
4 HO “OH 


> 
‘ Ze 
Eas @ Se 
Ww Se 3 
hid FS 
Ge 
. HO “OH r 
“OH 
Ta, 12 a-— An Ry Senta SS 
(RB §-0-485-38, 7a, 120 =p) NADPH 
12a-¥3 {ti | Oz 
aap A 


“SOH 


HO™ 


H ~~ “oy 


58-fa SM#-Ba ; Ta-=e 
(34, 74- BR GR) 


“OH 


H 


d Ho 


Ho OH 
BB-RAMS-3a, 7a, 12a-=PE (Ba, 7a, 12a-= RG) 


° 7 


HO 


HO” “OH 


HO” H =On . aa 
Ba, 74, a-=FR-5B-fA SHER COA 


CH,CH, COSCoA 


HO” H “OH 
80, 7a, 2a-=H8-58 LER 
COCOA 


RARECOA 


A128 RES RRR ae 
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es, TEE EF res Dd AS HE Ue BE A AP SB RES, BAW AKA AS 
in WRAaS ERR SARAH AAT RM. KAA, B 
I 701 es FP a AP Sa RAP 8-7 Be a) Sp BE AR 22 PD PRE, LB I 
FE FG EY Pee AR UL is 2p BY FEE IS He PR MMOH Pe Ba a PP ARR ed BE BEY EF OP, 
GREER AE P RRMA, DRAM PMS RIES. MPS hale 
PSH fry Wg BP PR BEY PEF LA EA 7B 
MHRISUKS tis NADPH Fi O2, O2 H—-7F#}BRTHARD, 3— UREA NADPH 
EWA BOOKA T, WO BORE ACRE THEE. EAR TRE AE Se O A ERB FS fF 
FB TES 1 92 He HY EAE eC TS, BIR Pe RCI TELS FY SIT PY FY AEA ae O ee REE 
DBD Ae FA VA EAE SC SRM (UA AA, 
uit Mr A TAMAR NERRALA oA, WHo MM RAZALL, Ja | 
— Fi “8” SEVER APIBEHERS A TBE Act Cs, 42mm FA Bi il Be A, ABE 


XG 
2NADPH+2H* +202 2NADP*+2H20 


ERIE 


NADPH+H*+0, H,0 


C=O : 
H.0 | H 
af HCN CH—CH,CH,-C =O 
+ H;C~ 
, OR 
HO 
Zh( (i$) HERE 


12-9 JAAP Ml eR ee 
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CoA HABE EBA Ae AE Eh FM A TT WY Hh 
(AR BIER Ee TARP, ERR DANE, AEM A EH A A ER 
FE LE Be AE A WB ET BK SE, ERAS AE 
RITE : 

8. HEME 

(1) AAR LAA AAR A PEER, SIL ASN Sy RR A AE 1 
©-20 fil C-22 fa] 2, 74: 2 (44) MAREN A BE (A 12-19), 

ERR BE NADPH FFM, WiYE C-20, C-22 LR C-20 #1 C-22 SIMA, 
Rea FE BLA — A} FAKE LE C-20 A C-22 Wy 4 DAE AE He OLRM) , FAs RE 
MARR, 

Zit 6) is ED: — Es ST Ee Be C1) BB CAS) BE 2 4) BD 2 ES) AT 

Q) #EARTRALER EBRD, ABSA RT 
BiAVLE, TRAE Pee, BR ROTORRR, BARR, 
«PSR bee FAT AY EE De. WE ATR BARE) SAI 
FUN ay Wy Fea y RAE Se De TBD, DNA Si EH, (BE a A 
WK | | 


=, PARMAR 


DURKEE PBA ARDS, ABER, DAR RR TY M ZB 
CoA HATA. APPLES SUB RN EE, AAA RI ER, FA Sti 
BLUR EK MARA KAA BA Ee, 

A: By PS py ARRAS Wy ES} SS BE EL BES SBE BR I LR 
AMER, COM A RARE ROABCRNRIA, KEEL 12-10, 

1. ZR CoA HEAP (G0-—BE-B- HARB 3-8, IBM, 
fi fe MVA) 

Z.Bt CBE CoA FLIES BIA IG Re  (B A 12-1), tay 27 BE CoA BRA 
AB, JA 8-33-38-FAE-R — MBA A (HMG-CoA) RAMA PRRREEARS 
Aye, 8-383 PA A RAEI, BE 
EMS REM—-THERAN, HEERVRRESAERA RWS, PARRA 
BL PRT BRE RARE, BCH RE TE, 


2CH;COSCoA ~— CHsCOCH,COSGoA + HSCoA 


OH. 
| 
CH,COCH.COSCoA -++ CHsCOSCoA + H.O === HOOCCH,—-C—CH,COSCoA +- CoASH 
; CH; 
Zt CBE CoA Git CoA 3-}{-3- FA tRNA CoA 
(HMG-CoA) 
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) 


(3) 


(4) 
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20, —— C—C—C—C Pues c—C—C sige ~ de a C—C—C 


HMGOoA 
2NAD PH+2H* 
2NADP* 
OH 
a le ¥ é 
HOOCCH,—C—CH,CH,OH + HSCoA 


CH3 
FA EKER (MVA) 


e. CO2 


¢ eB 


(Cx) 


A 12-10 Mma A St Ro RRM AD AREA 


HO CH, 

ata f HO. CH; HO. CH, | 

BrX M *? Zz Mot? > : ie | 
H;c” ‘CH, 3 H,C“"N\cH 8 

2 v jay 
et IX bib of 2 H.C CH, | 
“HOT CHh COOH ATP — ADP @)O-CH, COOH atp ADP @@-o- on) adi 
= z 

FE 2X AR 5~ BEAR FS AR B ft: BERR TH FS VAR 


H;C 


Oh ABP ERRCO, TT ~ ~ 


ees 
— oe 


3-5 DS (RE) He Be a 


’ H;C : H. + ca O-P)) 
2 
ep th.G C=CH-CH.~- 0-@® KOCH F 
3 he \ Mi HCC 
Ms? chee 2€ =CH —CH, — CH; 7 TS So HC CH, 
me _ \ 
H;C fds 
¢ be ric ~ CH, 
. : FL CBE) fi BR A TEE (RE) fc RRA 
cH.-0-®® 
CH, i ate CHs 
Bah: ETE Ceo h aa Gite Coase ~CH.-(CH,-CH=C— CH,), 
CH, H 
Ff [ay fA 
7 beet nee 
: moet 
Be ils ie YS PPRi 
cot st #4 Se ey: 
/ \ HC RNCH Gao 
‘ a ofl ead aha a CH 
H'+NADPH NADP Oe He me.. wee d 
Meee Sich 
) 5 | - j!0 y a alee, 
‘ HOS IR ecu, 
VERE 
HG 11 Gig ie ite 


Ali2-11 PARRA BE 
1. FRR 2. RRR 3. fF 
PRR 5. PP )LE RRS 6. HRUERAGAS 7. RAR 


aN i . ASC 6+ 
— —~ (~C—CH,—CH,.—O- ao ES by! = Gio P: : 
res ee SE jk ©O——= AG CHCH, o-O® | 


H;C 


—_— 
AO all 


—— —— 


3, 3 FP AE PIAS CRE) He BEG ag 


WER ARMS 4. BRAGA 


2. AR RBREA Bis 

FASE PE HY BR ATP BERLE, 42 ROI) ORR FS RR, O-78 BR 
RPM, ae ra ATP BERL IF RR, Bt Ae kA Fe Dt ee FS OER SA — BB dE SHY 1 
RABE AM RR. KATSRAARELS RERFROMRLG WHR, we 
FS TL BF Ae 0-2 HP BY) ea A EA, FP EP a GBT GL, 
FE RFS, TT SF BG ee PRS Be EAE, HE PRT A, Br 
he WB i aE BO ED EAL) RR, ERAT, PRAM OR 
Bis BEDS Ae ERB Ti HE IE TS Fe ai Fe i RA is HS AR Si BE, TTT “SA 
BSG SK, EL ES) BORMAN ATA Te Oe RE) ER ZH RB 
BEF IA SL AE Ha A TE AEE I CE) RB. FETC AW TET, UW 
NADPH 46h, 2DFEUE ROBES MAS, ER—PM ORE BG MS, Bh 
AB, LRMAS—P AK, BAHASA ARE 1 KM A—-A TERR 
PRERAY 2 fee 4i Fi eC 12-11), 

38. 2H RRABER 


an 


HC a 
>. 
ine CH, 
| CH 
Hoi po -ye= ad ; 
4 pe H 
HC 7) si 3 
H 
GH CH ae Sia Qube CH; 
BC C IN riz Oo; 
42 ae 
bo oe 
me vue. | eH. 
a *S 
BOSH, 3 
BF SEE 


WEVA CAE LEE 1S RENO He REG (12-12), 4s ey BHA TE, ZE 
J} FRAG RH UAE), BRERA, SAP HMA RH 
BGT REAL, HALE EEE SE, PEC PEE SE eB, BI C-14 A A 
$443) C-13 b, C-8 WEBB C14 E, 


ACE He 


FA) 12-12 eMC AEE 
1. BAKA 2. WAIL MAIS 


FEMA ME MRA, DEB ii (48 4) Ute C-4 fl C14 LH= TH 
ZEA PLEX = FPS _L AE LE, Fe 38 Oy J 

4. RRR RAKHAR 

WS Ex RELI] AB HL fs PE a A oe, PET ie BE | 
NHeRRE SAW PAAB ENS > RRA, 4RABARRAMBBREN, We 
BEA AFA A, HM BPR BUH Be 2c EE MA BFR FA SE -R — RPABE CoA WB RAE 
BURFI — FRM, REINS AZ Ad, WD, ABTS & ok BE BE 
Til, eHE HF T PAEY CBE CoA ARE MEA = I RIRVAM, ONAN RE BUI Wi, BCE DT AE 
UAL AE, WEE ACB AS SUH SR EN ial $F Ef PE ad AB DT RE 


W, AB BPA ARR 


1. Ee ti eeaRso 
ABIBIBS AYA 2k, (So Yee Fe MTT SR Ka P, PTT A BP RE 4A 


TE i EP A KAMARA, Plan ZENA FEY, AE 


HDT He 2 bt HTT BS 

2. ESN Bk AYRE Ae A SHES AA BR HL 

ADK RE (MDE) ERS, KSA BARREA UR 
PRLAAGORR, ADKGLLE PRR OSH, APE. Be 
HRSA, BISA, aT SKA AA PERE SCY BS A 2 a 
SpA, WU Dy Sh BRE HE AE MIR RT A EE TS AES PUAN, DEL FEA 
AHLAUR RAE WH CRY eR Se RNR SROs, bie 
HT MERRAS, EERRAT, MLADEN ES, AEE PBAAN ESD 
fa, — BA) Bee Re EEE, A RAO BS se, YL A 
Zit, WARTS UR, MSR RA, LPI RIE NS, (ah 
KARE, WEMRM, LAREMAMA, HL, AKREN ME KK, EKA 
PSPS EAR, SRAM, eK, A eM, BB 
28 5 Ze LDL BP AR, BOTT ALE IE 3 PL, 

OX POR RKSAESASE-E, URE SMBAEE. MURPH AA ofe 
2A, GRE. SiHREANARER Oe, CNR PE NEA 
AGAR, AWA KABKA, EP CREE SHR WRS, REA 
KZ, AMARBA (LH CEA) KS, WEBRSS, LP 12-13, APRIBIE AR 
WIG, MMP ARS AA eS, PIE UE, LSP, AEH 
| RAPHE RHA SW RRS, APE IE, RRS 
SEAS IAEA — Fe EB, BRE 9 RY A HS I BA 
#4), DLA 12-14, 

ALPE OOR, FHK, AIAN Ol (08%) EK, WKN SREB, CRBS 
J) HOHE AE, fee OM, 

BEA, WAT A HARUN He Bl (00%) (LUT FLA BORL, HLT HINZE oe BREE 
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100 p= 


75, b= 


RA B Bit C 


50+ | 


25t fe 


wm (BRT) (8) (a) ! 
{12-13 MRAM SA Aj 12-14 TRIS AW KA 
NARA A 


LL BE, EA A Th A BEE (fh VLDL), He AAP SLB BOR. 

AEA, HAMS LO (78%) LAAN), BIKM, CSE AREA 
BRR, HI FRY OTe Be ENS ES (fee LDL), WEAF VLDL, 

oR, HEMI SMASH Ol 67%) kF BREA, IK RIE RRA 
ALE, AA FPS LAT OT Hh By eRe ENE a ((A0 A DL), EE OO Ae Po 
KF, , 

HIE EE EASE, Bob HS A, JCSb EOI, Sb 
Sh WES HBT RE. 

LDL pi HEE AR29 1 46%, HMMS ARATE WORE A nN 32%, BAA 21%. A it 
V9 EHS He JEG TE IPG ES, SUR VLDL WARS w= 
Bi, EMM MREBREW=EM, HDL aR RL ADI ER, BMUN EMER 
SAE SE ASA AS Ae ty HS PET PRA, ARG BS 3] 
PEG, HSb, GaAs ULE WI A Be > 33 wh SS SK th AB 5 Bh RT LTE BLA 2K 


RI2-| APORRES WARE 


VLDL LDL HDL 
tk gs <1.006 1.006~1.019 1.019~1.063 1.063~1.21 
=). 2a See 5000~10000 300~700 200~250 100~150 
BRE A >400 12~400 0~12 
Bik A it PR SI O-REA B-REA 04 -FR a A 

252/100 SF me 50~130 
464): 
& AK 33 
HABA 29 
Be 
es 7 
Aa 23 
Hib= 8 
RBRDR 


* FF ABD Ss, 1S,—10-8 OK/F)/KB/ 5 
+ 338 « 


HAF aL HP 2 2 BE ST, EEL PE AGT PRA AN BE, Jr EA Mk LP 
Ba ae 1 BY ABD THe BE BE PN FP He BE Ey he AS OF EL 
MARRIES FAK ATR TIS, HAMAAA, SRBEAIER IA SEe 


— i): 
BB fig 
i 
Hw = & 
jin & A ik 
Bri is 
i FS ha Wi Rw 
8. Hit 


400~700 283% % 
110~220 mere % 
45~130 283 % 
a-f§45 A 21~45% 
Bi A-W# A O~28.5 % 
P-IREB 389~70% 
150~270 BR % 
180~480 BEY H/F 


MA ER RR, WP EIN RL, BAA AT T i. 
WARE Fes TB Se — ee EPs, PY Ree: TE AE BS Be ee td EE 
SRA. Fo PARE Eee ERA, ERC -RAK EAS 
SRARAT BAA, WATS KR CWERAPNEAR, Aiko HRARARIEN 
WA, AZAR PIAA EA, RARE MT ee AA TIL, BG HR 
ABI, HAE RK. ARSAA SAS RES AE Se, FE es a, 
FB BE“S ob Wie BIT Te Se, AAS | 

Els AS E:T 9 dP? Es 1 7c PT Fa pg BAS BS SO, AAR PL De a FF 
ABE RS i aE A HP CTL, RAMA TERT 
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Sta BAMA 


A Jo ke Hey Vs a SEA EAB MA Z— (A PAD. TOUTE FAH EAE BS, 
Tm BSN AA REE AR; AR ARS ERA Raa KA 60~10% WEA 
(30~40% AHR); DWHMALLEHEARAM ZARNLEMRNYHES RA LAW 
AA Bie Ea EAR, AE MSP SE AT es ERR 
ASWRAKR. KA CANEA RAD MS MET aT 

EV AT ARS RA RE AE? EPRI AE ee AY NT, ATT BP 
FARR BEATE), AEE AT AE RL BE a aT A Ae a  , A BE 
heaMaEm, ARRGMEAR, WSHW MR a a ech Reh EAA 
1, PRAHA. AWM A— BBE UA REAL W, aA AER 
EAREAAR. RW PNR ARYA i AALR, RABGREDERRWEAR. 


BT SARNRIL 


ARAN T EAE Hae BB) PEA, 2 od FE BES IK, BE, 
AN Wa Fa 52 BUR BR HEY IR a BR EY EF, BE 27 A IK, ZK 


ik AY — KB Sh BA SR RAR AER, RE, BEA PE 


MIRA GAAS R Aa AMAR, REO, PWNS Ae SZ BD BO em 
PEAR REE MRM, DEINE ASR BEA TI, KA RAM RERD 
BAW aH A. . 

ENR A AWAD LAN RAW -ROBEEAM, HAMPER BWEA 
RORARER, RKP ABA, PLS HRP ARS BREEAM, Lib RAK 
BETA PPLE FE, tl SAB il HA, 

WE TE AD EW ER FO LAE A PLA, LAER A RE, AVAIL ERA 
A\FREREE, HPOSARREHRYVREANTEY, HARALSON AEA 
ARB TRE A A, HHP RPS ADL A he Wh eR EA 
fel A 25 A Js Fe 


Sp #2 F 


BAH A Gah) WHER Pe A Ey (SESE ASE EAR) PS BY SR 
FEMS, AMSA SA AAP. TEAM IKL Ea RAM A, We BE 
AYALA HE A, ETE DEA — BR ER A, AE RR “TE 
FE. SBA RERIAN, RANCH EA EY, FRAY te Fig BEA A, 
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ULE RE’. 

DA EAR EER, RWS AY, PSE Bt 
GI. BL MMA, LADD RSEL TUS BRAM, UES 
FAK, AY HREM LMKA REAM, WERE, BIT 
FOIE DUB, AUR TRB 

iON HicMRABAKLEALAREWR, WEEE, HSRC, DRE 
AAA ES AEE BS BN 


36 (ATCA BE) IN yn HERI 2.2% 
PR (ait RE A) ISN ye UERY 27.4% 
4 | Sam IN WEBER 56.5% 
PA | ARE Wait (HS RAE ot i Mat opie Bete ol 
CHALE RCH AB) 


MU EMS AWA, AAW A RARE T 56.5% HR, ARP A ROA 
27.4%, XWA—TPORTREE KN, CHEEWALR UIA A DAA PA, FRE 
iE EHR o 


Si UBRABRAIEVRALS 


V\AADDGEKED PRUGARBRG ME A Ui, AN A A AY 20 FE 
BaUABEARVRK, AHAB DNR PP eee, Blin WM aM 
“RELASAR, WAMRHLYAAR, WERCRREWKZABS, WS, BA 
BEAL AR AY SM Fj — EER SE, PLUS ABT A PARE LTD, AMR MA 
PT LAA FA Bit APR FS HC TT .. A 20 FASEB AP I eh BEER, sc ee Sa 
BRAD AIR; FLU Ce AR WE AER, (EN FRE 
he BR SE HR HY LW BR AEP VE, BEG TB ais RAED TG To 

SUEY, FH) 10 Apes ABD AY: 


MAR FA it SR * RR 
BAR FRR ASTER 
AARR DR 

SAR Ft FEAR 


MAE PROT KEN -MAERM, SARRMCEAR, TAKA RANEA RT 
BET, AUS VERA BR SAS. 

S—-PAEWEART—ERASUELTAD BAER, AR RIPE AR, 
AYRE ZS SEG FE AD BL, ALAN FR TA ES JLB AS Dr URS BE SD, AR AD, BB BAF ARSC 
Fa, BE POM es G8 BER AEA 56S EA) Et RA 


* PHATHARMAARUALL BAER, BAEAMARAMAER TUS RM, PSRRERK 
° 34 b | 


Ha ACRE LER, A AE ER OT a ee ER FILES Po 
fe th Fo ths ATER, BY DJL MRR A 

RERREAG ME ARIES, AREA REV. FEEESA SERRE TE EE 
BRAVA. WMH ABA A BAG, AEH KL Be MLE Se Ob OS Se BY BT a Hf a 
BR. KZAR, SARIS RE GWM WY BUBL 


PF ARS T AER EA WAP YEE EK: 
REA SN (HS BE. WH) 
Na a 


\ 
HAA ew LE BWS AWK 
ara DE JA LR 
ae HABER Op OR ERR 
FA ARES Ze ABP ER Sh a eS) 


ates 
=BREM 


(CO,+H,O+ATP 


20% GRMN mi 


ALROTASHALAMRE, AMEXWATEAL, SPR ERRAEAY RM 
t, RERELWALT UMA, ERMA PA AUR, AMA eA BR, 1 
BEV RAB, AGERE IRE WE COs, AEM, FMT SE eA 
2a 8: Ve FA AIR VE Fo 


—, RAR 


ASE pe SB HE RC ET A a PE A PRA NH, SERRA A FP, 
BPR VE L-AERW AE, A L-RAER A. PTT HE 16 DA SE BR 
i, P75 D-RAEBA, L-A RAE — AR EA, HE FAD, L-RRREK 
POY HE TS , SHG 4 WL, Az SG OL AE WR, OT HS 2a ee is, WY SE PR Ji PA BP 
NH:, Ja—-BRMA Te HE. RRR AEA EN Ae 2 TIA TBM A202. 
KW Aan(eBURSHS, REANALR Md —T i BRA ATP ye, Prem 
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AY HO. x2 A EEE, FAA HS ACA RA B20 RA, AOE eee 
PU FEM FP: 


R R 
(1) wei bacoon , e-booort 42H 
R R 
(2) nH—d000H 45,0 —> o—dcooH + NH 
(3) 2H + O, —> H,0, 
(4) | 2HeO. —> 2H,O + O, 


_ LARA ETRE TE L-S aE SEE, (ER 7 a, 1B 0 tH 
4K, BRD FEARS Lae RR YB SA EE PR, L-SOFT EEE. D-H 
BOA OA ee — A EA, WA FAD Ay 928, TERA 2 4p RY, RP D SUE AZ, Al 
WX TRAN PEF EAC, FE SE ie 2S A FA PK AE ERT AY, On He Be LA 
FER SACD EY, WE L- SUSE; WBE DSR SER AE 3D , WE D-R, 
PERS AY LA RAT RR — TAL EER GD PR PA is EE A 

SSE L- RRA, LA-TEE WAAR HE IT LAR 
AG—-EW L-GARBKAM. LFARMANAUEKLFARNTARARM, FA 
RRB EA AWAART EMH L-AARMA RIE ARE, BIT CTS FP a 
YW oMRORRLAGARM, BIMBO CRHe DRAFTER fF A 
Pek, LAFARMAM ELH RMU: 


ih as COOH 

CH, CHa . CH 

| —H,O | NADP-2H | 

CH, + NH, ——~ ie gi ae om 

co C—=NH CHNHg, 

| | 

COOH COOH COOH 
a-ak o—W 5 FE KR SAR 


BRE EBSA He AE Eb, BAD RAB Di TAA, MRA ARES 
MRA ARR TATE FA, APRS CAB Ds ABE AK BE) MS AY LSE FA 


COOH aon 
CHNH, KARE CH 
-_. + NH3 
CH, aC 
COOH COOH 
RAB FEAR 
CH,CH CHCOOH DEERE [ cH:cH—ccoon aR CH,CH,CCOOH | 
| —hHyg 
OH NH, NH, NH 
PAB 


H,0 


O 
THR 
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=, RAB A 


PAS EALMALRBRIFA. ERAN T iMRI RE NITE, L-seae by 
Asn BS oR, HARRAH LAER, WORN ALRAREZELEAAM 
AUR, PERM RE AEA Bo ERE, RAE R SRE RWARKW RB, 
“ASE VE FA SUT 


eae BS Be AO RE 
R,CHCOOH + Stings pS renege -- ppp 


NE, O O NH, 
PEASE ALN A BRIAR A Ces e, AW —-RUAEH PEK ST: 
Ry P R, P Ri 


| 
(1) HCNH, + O=CH => HCN=CH => 0—N—CH => C=0 + H,NCHy 


| 
COOH COOH COOH H COOH 
ie Lol POM ae ae 1 
| | | | 
(2) 0—0 + H,N—CH, <> 0=N—CH, — = HO-N=0H ==> ait + O0=CH 


COOH COOH COOH COOH 
Est"? PCHO (REBER IY EE. 
CHO 
es 8) aes 
HC NZ 


PCH NHo (UC BEB ML I, 
CH,NH; 


| 
H; C7 A 


FE PRE AY Ae A CR GPT) FA Et eG Ci PK GOT) WHT, A 
RK. RPARMBABMW, Hh Ase RABAT ee AATE A. 


GPT 
(1)  HOOCCH,CH,CHCOOH + baeoee poy pee ob aw 4+ CH,CHCOOH 
| 


NH, O O NH, 
BAR FARA oR ROK ARR 


GOT 
(2) HOOCCH,CH,CHCOOH + ee gute sy ho 9 mat ie + ee Boe 
NH. O O NH, 
BAR RCM o— Biel XBR KSA 


—— 


4S AW HE BE FEET PES, 4 PE AS, a BP, Pa 
BAKKE. AMER ETE ACE TREE BIE is. MRE 
RB EA MRK K TIE A 

WP ES PE GPT AA A oA RAAB A, IMATE SS, PR ih 
— FEM a, A 2, 4-H, SAE MAE PO Aa, BI oR 
452, 4-S SEAR ER AR UR, OT AE EE PR PE SRR), 520 SOK a, Wh 
SEY PAPE. 1 SEF IL CE 87°C PE FA 30 4} 4h, F°AE 2.5 ThA EL 
GPT fi, Ei Aina Ay 2~40 Bf, 

Fe AEE FASE — PE ASE 1, HET SDA ER, J EW i 
BK. MAAR CAR KAARAUD At AMR, o- Mk BE CR HY He AE TF 
FA if 72 ak, 

Ny) HAS PS RS RF) J SBE EF, A SE EFT BE 7, BA Ay L-3 2E 
RALBWEITA PAA LAER Dw RAnM L- FARIA MeN KS (FA 
BEAT MLA. 


iol o- RRR 
RECOOH Bro 
a waa 2. L$aRHaAB 


eT RIA TY INGA RAD, ALS RHE AY IE Ze EC AE ea 
oP YA MARR, LAP LIV IRAN TT DENY, PVF REY oR IRCA SBE HUA 


(1) <i ile wa mula = si as: — er eae + 5% ita 
l 


NH, 1@) Oo oO NH, 
3S BER af R— BBE RE 
(2) NH,—C—CH,CH,—C—COOH ——> HOOCCH,CH,C—COOH + NH3 
é b 
o- fy XR 
= BRREKA 


BA SER EA Si it FN HE AE FT REF, FR CO2 TA MU. XP Es SEER 
MS BE TE a SB 
B RB 
NH,GHOOOH —» NH,CH, + 00, 


Fi ME TE A YH SSA BO, A ST A SS EE. AR DE, WOLF AB HE Le BE 


i), EER REE FRB L-EM. P FD ELBE — BY BR DI — ae RE HE 


—s APRN CO. HEA LUE AARNE, MES AR RM Th bMS 
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DAZ IAAF eas *P iil Br BS BR BP OEM ae RP AAR 


| COOH 
CH, | 
| CHe 
CH, ——— | + CO, 
| CHa 
NH,—CH | 
| CH.NH, 
COOH 


SAR RETR 
2A Ae PS FF EY ye T BR (GABA) REEMA ARETE, GABA Xt ARR 


comuele haonn: 
AIA STK RABAT. B-BAR, P-ARREEW A MEE RZ 


BY RB. 
ATER ML aE BY BY oh A S| sek — eB EP Pa PRT 
SAD G6 ML PAE RL BY PEF, bh Sd we AE; SAR WL 7 HS 
EAU TE FB. 
NH, 
HO—.C_CH,CHOOOH —> HO—CCH,CH,NER + 00, 


‘ NH N 
No7 No” 
H H 
AR 4A 


FEE Ey CUR ITF Bad) FP BY J Pe EE FE a EERE ek. TER AA 
FLATT PRES SESE AEP, UL PRT BL EE EHS TT, BER a AE HE HS HR YD ed SEE 
A pH ff, AATRAWMEK, XWAEWRA ARAN —-TAT. ABN EA ha 
fe] RAY Teg OL, BD SES A SAE RTT ida ES FE PIG Hs ee GE EH TM (13-1) 


120 
100 
80 
60 


i PH FY Qooa 
(ib RE) 
Bees 
4G pH TF HY Qua, 
CUESA BS) 


7E Ri 
as 


j 
8 


13-1 pH HABA PABA A mH Ng 


Bap SB) & 


HEN TE EAS BEM AER ET EP ee AE Se ey A A PE eB EM A, 1 
FER, WRI RBI, ARE AIM IR, TARA AWE ASP: A 
Fei, AAA. MP aWK, ATRARGAR, HUA EIY, (en 
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HAF WEEK, WMA MLK Ns YEE 5 EGE % CH 100 St FH in me 
5 250 NH) AAS, IER AM PM RRA TE 30~100 foe % WHA. PARK oH 
Py BBA Vo SEF HES HY APE TBE Dy, | AAP WE RAP BE, WSS RE PRR AP OD fF EH RY 
NEL 7 fie BFF A: 1s Pa A Oy CS, BEA Ha SGT ED er AIS SPREE, WY 
RA AGRE ir BAAR, TA ARM = RBI PHY FAT oP RE ODA BE, 3 
BRAGA P= RAIA ARE 5, EON Ay AE, FS A EK CR EP BK). PA 
Ft rote BU SEB BRUKER AR AY A RT, 1 AT Aa OA A APR, PERE S 
OEH, 1 NH: th ORAM. 


oe: eee 
it CH, 
SARE RE | 

- Ney SS .Ony H,0 
il . ATP, Mg** lite 
OHNH, CHNH, 
COOH COOH 
BAB BABE 


ABD PAR EA, HGRA RE BF OK SB) ER 
RAM, HRS A ORR, BAR ACA we AER, SET I RA, A 
PRET ALA, FOES. AMER CR KARR MAAK, 4B, 
RA BEE AEF PS BY SAE MM AY VA a RF BE FS OR, Be a ER 


H fh SEM Sas ea MR 
NH, ‘ 
COOH a COOH = CO, +H,0 + fe 
CHNH, NH, c=o 
Nage eS 
NH COOH Nth COOH 
KAR ARAR 


ai 


COOH 
CHNH, 
if 

CONH, 
KAM 


FE He SE Be LY PAD FE ER EK EK til 4 L- RABE, KA BE BE Mt 
AN > hE DNAS ETE WATE Fo | 
Bins OEY ERR IT NBs ERA RWS, AMA WERE | 
$8, PMR HHA, ALY WIS NH Heb WHE WIR 1 OD FB AE HE 
wt HS, ee a bbe Fee AAU ATEN TS NH; ones. 
RATE BL til 


FARA Ra FR a NH; 9 JIS IAC UIE JP, Ai RAR TG SLRS RON 
2347 0 
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BRR OMIA BE), RAB REAR R ARENA BAT MEER IK 
RADE) 

1. “KRBNA' S Mise (A 14-4) 


ATP 
NH;+ CO, iry NH,COO~ P 


FF BBR 
COOH > NH, COOH ais 
cu, CaS qth 
t, else HN——CHCOOH HN-CHCOOH 
" H;PO, HO: + 
COOH P ARRKARR AAR 
RA BB . H- K 
NADHEH YO 
ran 
N= N=C—OH i ¢ cH 
lar hig! HN-CCOOH 
Parti Reus ai 
POH,C ae uf OH,C N-—CCOOH 
5 
hy ‘ 
H OH OH OH Pi 4 a 
Re ve AE -5' ER Av RQAHO-RR OH OH 
5- BE ASHE  E 


144 RRB E RADE BE OMIA) 
1. APRA KE 2. RIARAPREES 3. “AAR 4. —A 
HRA 5. LARGER RSIS 6. ARR E-5 PRR 
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2. KER MH IER S mk (A 14-5) 


HOH,C 


POH,C 
i OH OH 
BN: (Sopp aie RIESE OF 
OH OH 
5-BREG RAR 


14-5 RUDE AR & BL GBR) 
1. RETRCES 2. REAM 3. RECT SR RES 
ET HME EY IU 2 HE UTP Asem EB RA, UMP i aE Ie ae UDP 
UTP, ate OTP Gens fF, UTP 4m OTP, 


UMP+ATP =~ UDP+ADP 
UDP+ATP ~~ UTP+ADP 
UTP+NH3+ATP —> CTP+ADP+P; 


=, MABE S Kh 


Bit AT ERE MH DY AS EP — DR aS AT — ER A HE, RIB OR 
BE-GRARM HY}, LARAREA HAL EA CRA NADP* SS5iXP> RM. K 
att ra A — BERD HB, B2 WU EEA MM, Bl AR WMAAA MN ZK (a, ao’) , B2 Mi 
HPI RAMA HK CA) A AEE Ae — Be A EA, Wit A A HB FE 


BRK o 
RACES 


CaS 
ATP, Mgt+ 
A — BES (Bi, Bo) 
dGDP fii dADP th ny ASA TIE MK. 
72 FF BR ee He KS Hee EF, UT MP) KIB RA Www AAA, 
FFE HH AEH AY Hs PR ie we NPE TY CAT), FR Bd ot i RK 
EY PAs HY HE LIE a AT MP, 


in ARE A—S.+ NADPH+H* 


fi Aik A —(SH)2+NADP* 


CDP ( UDP) + fi Mik H—(SH)2 dCDP (xt UDP) + fi AE Sa 


ROAR MEME + i 1 <—— AT + Pi 
aT+ATP —> dTMP+ADP 
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Fa — AI EW AUMP fy JRUBY, WAFS DO AH PR Eg FASE EK, J TMP, 


aTMP = i 
aUMP-+ Fae pa aot ge ES orp 4 — srt Re 


A eel 


RG; 2) nti RNA is RNA 2, FEM 3) atelioe gi 

(1) it RAT DNA 4 RNA SRBAARNA fKw-F DNA RNAS RMBS 
ERSED PARED, CHLOE 5'-= BRAM RNA, (Ys DNA fey, 
72 NP A ed Ps SAG ETE DNA IRAE — IS, PEGS EE BK 
Pa, $628 th WY AB EE tae BB} 

FFE AN LR — BPD BRT Ha EI, AA PRES ER, He — aa? 40 aR PCa fix) 
hid, PIRCEM US, ERA TR ARR KD Fy RP UE. AK} 
$y RARE DNA BEBLIK, ABR RNA BE}, UAE BEE BEDRMS BBB RR BASS, PO 
MBER, GENRE RE BBE, MPT SM, RE ROREVAKD TORY 
Ao WHEHGEBURIE DNA BEANE, MARA MBAR, 3X--SC VLD EB 
haa ERIN DNA, San WHE RNA, FR RNA KOHBELRR, Rw 
UP: 


ATP 

GTP DNA 
—____ > 

CTP RNA SEK 

UTP 


RNA-++PP, 


RMB AA RY RNA BRE REE ST RA A RT DNA BEAR AY ZA RE 
14-1 WW DNA KAAAWED, BAG RH RNA fy pie te IAB we DNA py pizE 


HO, AP RNA ys 220 DNA AE ate bp, HRRLAE DNA iT He 


4 BU) RNA + py U Brite. 


KI4-1 URAA WAR DNA AERBARAR RNA HRI 
DNA DNA FA SABI RNA Hs He MI TE FA | RNA fh 
A+T aoe. (i) ee 
sap iad C+G 


_————$— $$ |__| 


T2 we Bi Hk 1.86 
Ay 4 I BR 1.35 
kb FH 1.00 


» R B 0.40 
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BE FE HES — UG UC TDL th PERERA EE RE RNA SE 4} Se Re DNA 
Mei BTT RA WT ALM, Big RNA MUPAE iA ANY, Bre RI RNA op 2. fy 
LAE 1 REIT TE 1, PLS MEE A AY, AAT, ETS 
aR DNA SEH SREB MRNA, 2 — 3 DNA MRNA URE, Bb 
HERZ ANA WIE NH ie teiatiaiaitale UA LL BIS EAE I — Te 
mRNA, eae ya 

Fb esse LEN HC DNA fy RNA 4288 & wR iY RNA FH i 
DNA LAER TAN, J) D2 mE AAs OP AYR a Ee ARK A BA 


DAR nA MP PRAMAS can By 
RNA, ¥§ T2 #% DNA jz] 100°C | | ee, | | 

(8 DNA HY HMA, MA MP IE Oa eee 
WHAM RNA, BIB A, XE oa 

40°C Fj 12 /) At , A DAE ati ee DNA ape ss 
MeeR RNA MBE RAZR OF 

(Fl 14-6) , BA BIAPATA RAY RNA T2RNA 

fil T2DNA APRA RA BAX j14-6 DNA MRNA KYFEREREA 


A ARBAB DNA RET2ZDNA HTAHHARAM, HEBAIRADT. 

WFAA FARE RAR EPA MRNA Jp, tRNA, rRNA Fil DNA thA A AWA, HB 
EN A MRNA —FE A DNA FARRAH. Si DNA PRA RAR i 0. Billa re FA 
Tak tRNA, 0.15% AAFARIRNA, BRRDEBRAM mRNA fj, | 

KET AY RE DNAW RNA 4, eg py PASE A BR, El a2,8B'o XAT WE 
: “ pya EN AOUERG. JO o28 8! DILLY BREUER RSS (File 

"i #R), HBO, KA o ATR DNA bah 
FIER, We EM Kam RNA, —BFARW I, o 

ec— DNA AFTRA, ERKKTRENNE THA HER oA 

ae THE A—Til,o CLEAR RERRRN-AAR XE 

ow, — HUTEFH. ZEREPRSEMC HIE SCI A o BIE AEHE, 7 (a RNA 

B17 RNA Swe = ARAAR A, MAMA. M147 #7 RNA 

ZHBRA RRA AEH o AFH A. 

6 RRO, © EA o BAKA i ba He FU -F BE EF TY RNA: Z Se HY KL Bi BB 

SB GERM, o RBH hy BHR, MTT RNA Wem. AERA 
WHE, MRS A) RE, Ae PRA. BWI KE BALE 
ITAA AKAD. 

Wizt RNA & RBA MR RNA AIR AS te Se 51M, BEY Fa Te Ze: SA 5! Sig 3 Ta} 3! Bin HE (EH CB 
HERR DNA fi 3! 3g SH DEAT) af $3 : 

(2) iit RHF RNA 0 RNA $ RSA RNA dt RNA fy RNA SR AG 
KAR RNA A RBAA LS RNA WEAR A BRR A He FE, 4 A eR I, RNA 
FEES RAYE? —PARE RR ip RNA HERMA BH RNA, way Rb —AP 
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FRAR, MEUM A RNA HHBIES RH DNA iy (BIRR EA, RUB), 
BHU DNA HERA RM RNA, SiEHI £2, MS2 SKEW RNA me 
BAEUS—MHURARRNA H, BAMBMRBK D WWI MRM DNA Wy RNAS 
SEM, Ti MS2 Hy SIE AE RAC AE D inl, TTA MS2 Ay RNA WARMER ERM 
RAE DNA BMAD, 24 MS2RRT KBR DDS, Ae 
(KF RNA HH RNA SIR, KARE ORIEN UAL, AOS Re Ee 
ad. Ge ooo, Me FERIA TE F HID MS2 fy RNA, 
? S| bets fs 14-8 #AK MRNA KB AQB HY 
w Aaa, JR GAME DA ok RNNA & #9 (+) &, 
cA (+) 4 OW BAS, AM5(4) BEF 
iy (—) $8, JE RILEY SA Rg BAHN (—) 
laid 3 VENER, SRS (+) K. 
148 6 HEB RNA & pean (3) @tFRERARLES RRNA Z 
RERRBLBEBED PT HE, ERLE _BRRAASRER. 
n(NDP) => (NMP),+nPi 


3X Bi EE PY AY EE Ee HE RNA Fp RA — mn RB, MARHBA MR 


Gy —~ WH] —s 4 a 


[> ee me ee ee 
° 
= 


_ RNA KA, GE-BREASKMABERN AA. ELBE BKPRRAKALAKS 


PAT PR. SL FA ALY iad 3d, AS es BE | a De I, ML as EA Ba a 3 I J ee 
EP RA, MRMAL ANS AERA Ri pApApA st pApA fF 7 5] MN, 
WY VA 2 EFT BER ET. S| WM RMBD RATA, FFA 3! ton AAEM 


HEA HW. 
A A AA S FAG 
dbo Pad hbhhle 
RA RPh! Pole Oe 


(4) ALERFRERAERE GSM FABRA HE AME Ne EA 
MATRANEAR, TRAVUTDR MEH Rm MRE, MAI), A ie 
i, EFRELBARKFGALA RW BARREN WRK NE SE ATFRADE SD, 
BRALG REM RNA BARNS. 

pling IC) A BSN, TA (AU) RRA. Usb, MANS 1 oO hPa 
BU, HOARE DNA the BUM. Ss) BS E Ber AM He A BE = ITZ BT FE A 
A PRAZ IC), 17 RASA) RABE, MRAP 382 RRR -RFA. SIODHAAR 
Wy GRIT DS We Be 7 PL, SR EE th es BF AE 

ZIONS FRA WV ti A BUA T A, IEAM RRR HERAT AG, ba 
MBE AG BAF FUSE BG OL ill ELS FS BE) SSL, 2 IC) 55 2A FA BS A BE 
Maa, MAT TRASH, GSRRATARA WED ER UX HK TR 
We 

2. DNA KER 

(1) ###8 Ls) WMH DNA BAKSREWN BREEN AK, BAA BY 
Yt DNA He ATA BE ET AY A RE I He a Me BA — 
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W#RERAR AEN DNA, RARER AME. DNA TREN 
SAL AT DLE, DURE TE ER, RR A-T GO RNASE TR a 
BEAM ARMA, NKR DNA hy DNA SAE IER, URS OR 
(NTP) HRY, ABARS— ARM NRE, RAUB AMES E FRA 
HY LES) BEA AE A, BORE POE RS il GP RT I), 
WA 14-9 Bim. 


| 
W149 DNA Sine A 

X—(SULE 1908 EASE REA MES EBA REAL, RK ES 
AAW, 

1) ¥eK PEE RIGA PNELOL Se RSE PS, SER 14 Ht, HE DNA EW N#® 
EEN, 

2) LI Fa YS A BB) MING Cl fy 3 9 Eb RE ZR, AE SP EA 
1NHLCl + (Bl O 4%) DLR ZE MN Cl Be FEKE HZ} BY 1, 2, 3, 4 RZ)N BI BOREMEGTS} OT. 

3) JA SDS (Hi —AEG) A RE, EY EK, DNA HRB ASP IR 
Fea SF ERE, EAL RIS 
Vy BET RE K BY fe] BE d> (140, 000 x g 20 Jat). 
ON at “N YBGPE DNA WILE, Ze SEH 
YEE WH BE Ls nh 3} a Ab EAR TR BEY AL A, HB 
1H BWEFR, SWE LE. ARORA 
BE, FY AEB AS HY 4S BPA) EBS oe PT AO HAL, 
114-10 RAR, 

AH O Rt DNA AY Bi Ae AA ee EY 


(BB°N- ON), $1 Kit SBe-B—-HMWA A 14-10 BADIA 
SyF (BN ONAN), pa LI BIH IES — HY — ZR DNA HOSS 


He, ARLE AY HERE NON WS, PRLILD AREAS, FS 2 AR DNA Hoey ARR 
Sy, Fie MN-“N, WALA 1 (LH DNA — Fs AMER, BL YN-“N, EHH 
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Be NN HB, HUEY N-YN HE. BI RNA FT, Hat “N-4*N HERS 
J, RAW 1:3, 54 RN BD 1:7, 

# ON—*N ZS FIM, WGA A IAS ON AI Poi “N He, MTA) Wa 
HEERAHNAT, ihe 14-11 Ao 


Al4il Al4l0 cee RW, Ae Fj l4-12 DNA Zee TEA DL ial 
GEZTN N PGE, MERA MN Bee | 

(2) DNA $i DNA WAH DNA ZIMA HELI RET. HE DNA Bm 
ij DNA SRE CANASHED HAA BE, RP ABARAT aw, DK aw 
ZREATREGEARA. BANKEITA TAA RA= AFA DNA Za, DNA 2 
fy 1 TI Tl, DNA 4 eh I PRAM, PR MF DNA Wy DNA 4 Wee (aes K Kornberg 
‘TeB). TERIA IE FS RNG I SERA ERY DNA fey BO, WERE) 3'-OH Ay RES 
BEREAN, UR MARE=RRE AIK, RM WEST WY OB 
DNA FiSEWER: 


n aNTP —» (ANMP),,+n PPi 

AH AINTP 7 Po Ah ht AK = BR, NMP), #7 DNA, PPi ARR. 

» RSH -ASRRBEN, HERR 3) Bole 5 MOVETT, STE HY DNA JE ES] 
FER _LE MO Siete] 3" Hig PS BK, WN 14-12 Pra, 

MA AIMTT ii) DNA 4 seis I FMR pa PX174 HK) DNA (EAR, ROGERK 
AAP PE lath DNA Bilin, RR AKA DNA Bil mh A URE KAT ES OT 
Ay MA Ba PX174, 

ZAR RRE ABER BARAK) AT HE, DHEA 5'3' Spy) Bs HS , 
KK RBARABEAD A 3' > 5' SUR H. 58! PRET A OR DNA & fi 
PW RNA 5|M; 3'>5' ORE WAT OURRAE PRN BER, DRA 
Act, AMUALEAAS RB IPSS DNA HA, bhoa5 DNA BARA aH EA 
YE FA 

Ze Fe ies TTL FE AN PS A sa BB Ba LL Ay, (EE aK Ee FR BL IT AR 
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(HIKE, HK 300%), SRM ASRWIANSSR AEN, SI UR 
BA 5’ >3' RATES, DAA 3! > 5 SAI, RAVINE He Re 
EPREGENREB. —— 
Rs ZR UL OKMTMRERWEK SAREE RH, HES 4 DNA hye fl 
Ho PME AMIS HY REBEL 

(3) DNA &% Ri S me 

1) Pum BE. FAMEPA PR T4 SRE AE BA ESS OL, PERT Hd PM ED HES 
HWE CH Wa BEEF), FY LL BUMMER 4 FL REAR AR DNA fy 2 QJ ESE AY CAA SE EE BE 
43) BEARER GY BEBETD) . WE WE ESE, BBA BRR LAE A UB 
AF DNAL, WAAR, HAMMER MIRIY Beh, ROR BELO 
REAM, WR-RELELA LN, B-RARRELAM, MAN KABA AU 


ty DNA Lata brid. Pim A 1968) ARRAY T ISTE DNA BY DIZ REA E TH AE 


Fi. PAL JuDiK Oh Aad (2 BD Bh) WH SLE A) BE IN DNA} BE GX FH HF BE LUG Bey Pe EE) 

“Eh, RAZEREK (80 MSL) MER PHA HMED TSK DNA th, i BBE 
PMAMAVIEK, WH ORIEN DAT DNA) WE ROM), MSA (ie HKA-F DNA) 
HERRAK, PKETAELHUEAARWER, BREDA WK DAH 
1000~ 2000} BH RAA, KAMY4F—TERWAVN. 

He ob ES RE Ry U4 BY Sa 2 py i EW SE Ps BR EE, 8 EY 
DNA EEN ZE 20°C RM ABH, 44°C MRA, 716 44°C ARE Pi T4 eae 
KH, DAMA MBE, TOWSAN RRB, DNA HARARE BUKE 
SENT REET. | 

“FEE BTC Ph J PRB 

2) FIXME. BAM DNA SME DNA Apt, BER DNA MREIE M5! ae 
Ia] 3! TIDE, BEAR MLL, R44 DNA WLS Hil A TAY LET, A LE BL Bl 
iD UBT ARIE SRE BE LE AF — AE AB IA 8! Th 8 UEGTA BR. TA Wy DNA DE AE LG 
FARA WN, ATES falit, FEE DNA Hy —BRNRIE, BIA BA HES MEAL lt I 
BE AY. PO mas Hy ER EY Fe eS PEI BG, EWN DNA BBE MA — IE IE KR, — REL 8 
| 353) 3! Bat IAS PS BEFT Ge, ARE OO" HEB 3” HEA TQ SPETE A me, tI 14-184 
Kim. SUR WERARIT, NOMA HIRE RRS, WU Bm, “YHA BW 
Qh, BREMNER AH DNA HMR, AEA REE DNA HE, EMR (EG 
AM) MN 14-13 +h O AR. AMES RG (LET OE, HE Mb, HE 
DNA #E, WADA, RPRERSHGR, ES AEP Ages DNA HBL 


gp Gate 


A B 


Al 14-13 7) Ri 


mh, FAM ith Boi DNA BRB ER ERMAKATH DNA, XT HB HA 
7] ARB, CVLBA DNA 22 tel Fy 1A ip Be eR. ARP TA FE DNA eZ A 
K—-AERD WARE RET GM, A-AMBAMAURBAAAS KM RAE PPB 
[el fii Fe SE Oe 5 RAL EN BL 

3) RNA S| Wiki: WAI FHP ae hl RNA 4 Peay aah fe A, Be BA 
F-Pt RNAB Boo al AR. AERO AA P Ale te Be 
iti) WS Pal AS M13 ARE DNA Sl MA EME. AT AACR DNA HA th A 
Mil EA? — PRED Y DNA HARK T RNA Wa, BZA DNA GAT’ 
DNA 4 28 RSOR A RRA RRA S|, RNA it RNA Z Fe hie Ml As E51 Do 
A) ie thE DNA Be, RNA WE TREE AW DNA & REESE]. TE DNA AM 
It, Jor RNA 2 SSA AR DNA A — 25 A EY MD PE BR, | G/B 4 WH, DNA BA 
He tbHy (Kee RNA CAT AE 50~100 (ARR) HEA SI, PSA A t= RR EX | WS 
3'-OH tinetk, KES RNA VW fa eB eB HY PE A BR, GR thE DNA, tela 
1 Ee He DNA Jy Bev He IE TE DNA Fe, 

FATA i SH IA AY SE SE RNA S|, AERA TEDL Pe ba 1k M13 fey 88 Ge DNA 
Bil Mei ueS, MAmiCA “P ATRIA A HOR, SRR aH 7° OFA Ba ok 
ft, RERM ic °P RBARMRABE, VAM DNA Doreen RNA S| WF 
 #€, ARTE RNA 3) LUE RAE DNA a, ITT fF He 4k, RNA 3] Wi 
TD) BAA Fb oR a Ze 28 BT BT HE AL 


“BERERER 
loka F aan 


(4) RMT RNA #4 DNA RB BAAALAMINSRAU FA RNA Hig, at 
WK BP a AS BA) DNA SAME, Ga ewe dTIA, MAREK EEA 
LL RNA (FARR GM DNA AIBA? CAE AS OSG RA J es A Bt HG BE 
LI RNA fea MK DNA, Ra BM DNA Mii ee RNA, 

I BEE — FSF A TE ASA AE), ANB RAE, MTA TE aE DW A 
AY, He tire ET A, MA Ee, SRR BE Ac eh PY hE Wy EA a, HH 
Wise ATIF HOE AM Ese PRAM. RRR RN A, rae 
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Wab23 DNA AEE RNA PEK, 2 14-2 HABLA HE A EEA TER 
R 14-2 Lah Lis ee 
meme | OR > F 8 


_ DNA 


5 ip 130 x 106 
T5 DNA WL eee 85 x 106 

Ab DNA 5 Beak 25 x 108 

a DNA Wl Rap 32. 10° 
$X174 DNA 2 Pik 1.7x108 
P22 DNA mM BK 26 x 108 
MSs2 RNA M ete 1.1x 108 
SRE DNA 5 RI » 8x106 
EIB DNA m — 68 x 108 
A JLRS RNA i RAR 2.2108 
has RNA wm Bak 12 x 106 
TMV RNA 2A Rap 2x 106 


RNA RBERAAR ELA PAR, — ACAI TMV at) LRA REAR UL 
jae RNA ABE BE, Bb — RIS EE, TAY POR Fe IR A 
# RNA ERA HW DNA, RFA DNA FESR MRE RNA, 3X2 HE UL AT AR 
RNA-DNA WHF, VKHFRA DNA WAAR RNA WHE, 


Daa a RNA a8 RNA-—DNA sy 
mre 6 DNA 2 ESeere™ ~RNA DNA wi ted 


Ajl4-14 SPR HS 


Fl 14-14 RAN= A AH Il fs HEP AY DNA Fl 
RNA URBARNKA., 


ng 

REALE, HNN RR, yd 
CL) ae) ae 

2A 


FRARAS 


WG URL ez, RO HA we SO, SEO ARS BL 

DB, BEPLROH, HK 

Ae EF, MRD HUF RS HK (FE 14-15), RSE eRe 

ia. | 

PARE, (REWARD ERB i 

Ay MI LARA. ERE ACH F115 SPR AM 

+ DNA fj RNA SSR RENIE I, (ASM RNA Hy RNA SORRELL, HORTA SE 

D Ais Hil 1 SU Se oh By Sy Ee AREY SE, (RNA RE RN, BE 
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RAB ABH Aa SKM DNA Hh RNA SRMAK, WREST RAMA RNA 
A: Wit RNA BES Hl wR, Meee DNA, Raa Mew RNA, mA 14-16 | 
BrAN. Bl *R (a) #78 ZEIE 78 A BA DNA FEAR A RRNA, 6) RHIMAT MARA D 
Lis de) RNA GRIM; ©) RBA D FAM AN RNA jae, 18 
FRNA Ha BH tl, AAAs D ANH MT RNA i) RNA 42m, (REI tl 
Kiwi T DNA HY RNA BRR; (d) AMMA D MSF RA WY RNA & Be #0 Ae iid 
RNA By ABA HH fil. 


RAE D fs 
| re Te RR oa eae a Li eee nae ae 
EM AOR RNAFSHE AAs 


RNASE 
(>) (c) (4) 


Al4-16 jRkis DRS aye 


FAAS Fee A Ty EE 9 FE RNA AVRIL AM BAY DNA ALLE MASA, ve 
Bee RNA fy UY AA Ps DNA HPA, BOURNE EAS RB 
Li — Bh DNA. & RG FETE, Ee FA Ws BEA AE RNA fe BARA DNA, XM 
[ab RS Bp PER, ERR A Be BEB EAN DR Ae BE PAB AE Habe 
7). BALA. 69 SEL Pt, zB As 3, | 

RACH RUBE ARE BAIL DNA 3] RNA Eb, i Bt Ay 
DUA RNA J ii RB) DNA b, AAT RAE TS oy EM, Wah BZ ii ee BY EE 
WY BAMA ZENS, A BEF RE RNA or LAY DNA ay be ey 32m ity DNA, i 2 A 
HA Mw ea, — 8 HS HE BB A EH ER HE RNA, Smt ) 
ent. 

! (5) #3} DNA 4A feo ZH PES AT LIE DNA 4) RAE, ae 
UG. ARS RAY Ae BEE A EAE DNA 53 FH — 25 EL BE i EE BSE Z TATE SEO, 

. REE -RMAMRALRY, DNA iy —FingnEH, 1 SR EE Be AB BIL 

AA, — Usa LE DNAD THD eA Hy, SRM ay A , BA 

Ting DNA 4) HE BAER, HEIR AE, 14-17 A ERAGE 

iy DNA We, A 14-178 KAO REN RHE eR 

ZAR HMA GHB, AA GL 600nm Hace) Masa, FIBA 
DEM, R-WBRAILIS IACI BIA , RO AT Re 
Ft AER, RABAT, BERS AS AA 

WE b EAR TLS HY SREP An i AR AS, 3 PARES, PME A Oe 
Ab, fy Pe E. 
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Al14-17b yiknete — sey 

1) AWARE iE, LOR was OO WeRE TAM, EA MRE LER 
BRU, 426 AY — Se (AN Ld FRA — Bia) BE 8'-O, 38 — di (BN di — Bi) 
4 5'-P,. : 

2) DNA 238A 1 LL Zee Bt DNA SEEM, LLAINTP HRS R— 
RRMSRER. — 

3) SUM (DNA SRM RE RR) IT eA ROW — DRS 
RH S-BAHN). 

4) BERR OE RK, SEMEL. 

$e EVRA MU BETA ES AEA, BM 14-18 Bra, WRK bP RS, 1 
Uc FP Wy 56 fa #h, BY (2) (8) JOU 


; j DNA §1 Sp (5 Sp KAR 
ADGHENA DREN) erbel( 2 RES 1) fi Big) 2 ( SRR) 


(1) (2) (3) (4) 
W14-18 Kiitath DNA fe4)A 
iE AWA KER RRA EN KR. BET RE ee IA RE BB 
NR ABR, BAM AGRA BUR, 4 AeA SSB) AG AY Ae Ob 2 FR a, 
DNA ATFRERH, AT AWARZADRRBNIEA, RW DNA FEBR, ARR 
Ty BE BK Tio 
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pre BARKHEWARK 


S—-Tt ZAREK SRBHKR 


EVKAR ARNG MABRABUNKA. PORMENLEARG RR WY a a 
FAY AEE AS BAY RNA, INA EIS ORR, PARE AY A, EE 
AA Bote 7E 5} (ORS MB Ria, TEFE SS AA, A RSS. HR, SRE BME RA 
RANA AA HS RNA WER, HbR LER BU By RB YD ERS A 
BSAA, KEK RSA Ra RNA NAKA EH KA. Ti DNA 
NTE ARH A RWW IFRARP RRNA, BACERALKRESE A RY MAE. 

FA ¢e 1928 46 Griffith fT CREA SC, FLT HY A es SS HT FR RB (SB Hb 
i SEAR ERY Bis a TE Bis) FA AS ES ETS YH ER a (Sad 8S Te SEHR AY Ks SE HY) 
— ETE HSE) BAS, AR HE at BY 21) BRB PER RE Jog, TT EL 8 Ee PR BY 7) BR 
TAA SH eS G RR se, AA ASG A HR EB, PEAS 
SUK, ERP AM Ge AA, AT AChE eel ICE ae? ARH 
APA TE BY EY, BB APPS Pal ME BOR AE? BY 1944 ee Na ea HK 
PRAT FE, Avery IA SEHR EY LER BS HP BS — BP Ie, AE AE CR EIR) 
ER) AS LER pal — ea Sr, AY A a EE A ETE, RAR EE. AR 
AAG PERE HY Wy ATS FF AS BE ABAD OT 4K TK DNA ERIE, RMR PRAY 
BESS), BAUEA DNA, Bola St bate BU He Be AY DLE BR a — FP BT EB TK 
ey, AN ARE Fl FY Be eB BS eK fa "PG Be) DNA By DORE AN BE A eB 
LATHE AFA a ATR AR RUE Sk HPT, RR Be ee 
A, XPTRBWH DNA SER Ra MAK. 3 

BOSb, FATA) Ae ic BY el AR AB, BE Eee SA A DNA TiN 
A HK TT A BK T2 BY DNA AS p see Ad A SP AOS Sic, A AIC AY 
HAS) BYE K a FT BS, ACB BEA A A A DNA, MRM b See 5 
PX Fe 5 A Pb We, 1H Je: HE A Wk ad PAS 2 9 DO MP — OE, bee 

BRA PAKS BEWARE DNA fea fa A RA, A REARS 
DNA, A& RNA, (Ay Be EE AY HE DE ps Be HEE a A FE A a AY HS Tad AS 
FAAS MS2 Wik pak“, FEI Hea He RNA Bae ea ete fa SAN PE EA Oe Be 
LHI FFA. 


S-> fw FX 
DNA. RNA. 215 RZ ARG AA ELE ZW I J Sh AE a Oe Bo” 
KBAR. 
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HREM AT VBE RE. LER POE URAE AR, BA 
RPE AAEM, BUABMEAB, RHR AR 
JE IR AS EHH A EEE RES MOU BE SR FP A ERE 
MUFF yDNa 

pe tf WEES TT LSE DNA Be RNA (S04 th ei 
DNA st RNA (ff 15-1 Hy 1 fa), DNA 4} PHU A y \ 
Le tay RNA (PH 18-1 fehl 2), Rea AL Se Beene Heat, RNAY . 
FRNA. 4)-F Hf RE Ae Ae HF] DNA, eA 1970 42 J 
Be BU Ey 3 BR PIRES EE ES RE I PE ETE QR) 
479 DNA WAR, BURRS 15-1 yb), RNA BEE gts neem 
SREBOIUEMEAR, LMESRAW PRE (A151 1a xsl: 2 aH 
Ay 3), DNA AAR ARAL RNA THE «9 FRR, b RRR 
EAR ( 151 pac), TRXARCRALMER, BFR FERS 6 ARR 
Ae h Asa AT Sia] DNARR RNA, ZISE SIR A BREE, Bt 
HAGE DUA FSO TEE WT DO EM EW GE AE J 


1 


Sap we FB 


DNA Hite RA CB) BS RN, MAKER EIS. BATT BIR 
Bt — TPE RNA PRS, RASA. Hie BAA ER 
HBS ed BR ee, AGAR 5B EY SE IRA A ON PE RL, ERY DNA ABE HA 
JUBA BS FP Bb A EPR YT I, 38 DH I SE BRM Se AAS TE 2 SA BL, BO 
Fi — Fes FA ACR, FE RE PS (BE LEE PR) BB PHENO 
RB BHM HE” MAA, RTE A eA EN 2E Th A A MR 
BY, Beg) A EE I Ah HS i eR eS. EA eR DNA, BEAT Lat 
RNA ZAMBU DNA fF AR, FRAO AWS BOY Big AY MRNA, Jz DNA EX 
HAAS ARE Hs ERB) MRNA F, RANCH Sch Le mRNA by KTR 
BS HED AR 

7 SEA) FR SF VS a 2, A Be He RNA rp 
TRA SB, AERA 20 Fh, DA PBR PERE A A A AR ea 20 FPR IEMR 
Me MRE—HRPRKR-HALM, BARRO HPRAER, KBR ARE. 


RIS-| BORER TARE S 


U C A G 
U UU UC UA UG 
C CU CC CA CG 
A AU AC AA AG 
G GU GC GA GG 


RPA: WAR, G: BM BAR, U: RMR TR, C: IMME RR, 
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FREE PIR — FER, BAR 16 APSteF, Hh Re ae 16 PSALM, VI RE 
ki 20 PARR SK, MRHEATMTRKN—-HALRN BBM, BEA WA 64 PAS IAI 
AY SUAE, ROPER FT 20 PPA SERBWLKST. MRABMATRKEM, P4RRES TP 
DBI be BY REY FES RE A PER CR 15-8), HR CNY SCR, 
BN FE AN GES eh 0S BH SE Je EP AS 2 PS A FT dB 


—, FOAFRARK 


PTR AKT KER TAR, REPRERELRHE RA, SRA OTS 
Fe TE WE A TA Hy SS RE BESS, FA PMY EARL A RR he T4, BS 
B\—2E FARA FA“ — Zo, EY DNA 4} Py RAR — AR), RIES a 
BS. TUBAL SHAPER, SUSMSTHAREREREROWUREBE 
[B45 EAS, LE A EM RAE TT ie RS, AEH HT RE Te RY 
HA“ + "a, DNA DF EMIT —PMEER), HUA, ALL A — —" 
BA TRE AE AAA BLK, AA SHO A INR 15-2 PRK, | 


RIS-2 maT dg “REAR CNW RA 


x zl * AH & vi a 
I + rc weet: 
This jul d ne pbk BR eet FLIER , 
as feet OR oe RIE Ra ee | 
EV yp telipldeataai Be ie Le ak Ha 2s AMAA BIAS STE» 
’ [tttttttee+ | | | MRE RReE Oe, RED 


ge y Bi BERR tee 


ny WEEE A EFA ERRA DNA 4}-F py, Minit DNA 3-255 Ti ne, ea 


BMH DNA BERR MRR, DAUR BIST = BER Hee anv ELT 
HESE By FE Feo 


iE #% ACG—ACG—ACG—ACG—ACG—ACG—AGG ig —= Bik ACG ERIE a, 

A ceteee 2 sou D ccecee Do seceee B ceeese QL veeeee a M—-AB RA. : : 
RA-—+ ACG—ACG—ACG—ACG—ACA—CGA—CGA KEG, WOMR EA hi ay vo 
zw Hw & ACA Be d, OGA Yee. BRDU 


BBE BAe RH, Pee 
DB ceoeee @ cveses D sseeee DL seveee CL coveee Qo cteene e . AE HA HOARY, PREAH, 


mM ze SB a0gkA0-—GAC—GA0—Ga0A0 Ad KFEG,MMA X, Hap =a 
ie . PLEMAEBAR, HWS 
. BH. Relax LP RRRSE 
By seeeee PD creeee G@ cseece CG cseese GC cseeee D ccvere a AURA IIE, jX— AE HE 
J J J BUR IE so 

as  ACG—XAC—GAX—CGA—COXG—ACG—ACG MA=E+ Xe, RPA EaK ER 
5) ee 1, Bence Pete Kane x saa bene a PR SE AERC, Haim 

ike, #2 EF tito 
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BES HG SSA ERA RB, A} TW Bag gS Ps YS 
KR BWUY, IEBAR TSE MRNA Py RRA (15-2), TERT LHe 
FE, HEU efl7 TIMI T IRA ATM, RAD cj44 eh FMI T ea 
BAe; “ABE FE—P A, ph ejl7 Al ej44 PAM, WAVE efl7 HAE RL Ie IM 
TAR (GEE 0j44) YAR. FEAR ef1T +p MORE RH THY (2D OS 
BEAEM, WREMAGMNARRE PRARZ MRRP RRS SUS, MRR 
DAG AGES AB IB IE 


Sane ho # Mm #9 & ee | BS 

CES) 
remy | mRNA WUE 
SE) GHEE AA 

BSE mn) BY) 


AGU CCA UCA CUU AAU GC 
4 
MA GU (ej17) MA G(ej44) 


mRNAMUF ast acu Guc CAU CAC UUA AUG GC 


BUMRE | REA 
rr 2 hm cal aia 
Gyan ®& & & 8 f 
15-2 Bigg 
MA GU HARBH ejl7; MAIN A G NU WRRMeHA4, ej44 M ofl? MERTAGAF 
bes= wom) Cen Ae ne 
ee EAE SB a MN REA BIBRA, RA SUE IM) — FRx 
PAAT PRE sek WR (BRS TMD FB i A J BY a AERA # le PY RFE (HS IM) = MRR 
(M=THBAO A, WAS AR RS RIE, RE RAE MRNA WZ i 
AS FRAG, Wil AS 2 Mal Te PE BY BK A Bo, RT PR EA TE BY 
v er Oe Pe Wratten 


* Sh 
A 
Su 
oH 


mY - Sue 


=, £HigWk-LRARAL-ARM 


1. EMA 

HALA RW —MAAWSRHPRREAKAN MRNA, WAY RNA APRs 
SeMVerusik, RTVEWAERHBS. PMS M—TH RRR BR (i SH 
4 U) fe MRNA, BE IMAD—P A FE, HE A PR MRNA 
HEEARERSE, BMAD MA RIW ABRAM ATP, EM AE ERR, 
WER — HP PRCABREADESRKMAPE, HRAEMRAE RICH ANARYRE 
HAREM RNBSA, XPEARRKWYRESREWAR, KRM RUM ENAR 
WIE ALA U AE BAA K, WHRALARTS AMS C, IEW BRR, 
 WARWBSA, BAA R— HIER SHE MRNA, ALI REY SES, BE 
OUCUCUCUCU:-.- 4 (CU), HA UAE ZARAAA RHI SK. XPS RABE 
= BARRIS BY eR A AE ZK, BY CUC fl UCU, BAH MRM AIE, VHRKOTF=ER 
JMG SL AY VAS} BAR SEE AR 2 AR 

HoH ABR EKER EER RBH, RTTEKA=HR KR A RRB 
15-3), HEW—-TFERERUEALA MINS BER, ESA MO-A IE BERNA 

¢ 393 ¢ 


AY Ae AR BE, Teri BG Ae A ET DE ERE RNA WER, P= 


Bek @. 


e\ 4 "'B 


A15-3 =KARBaeRERBA 
Arb 2A WN A A SR, RB IOC PS PP a ERE ES ATE AZ. J wa A BE fia JE 
RN. PREP RSF RNA IL IGF (Bi UAA, UGA fl UAG), EFA 
— RRR, TWA AIE MBS, ESKAMPEAAILWIE. KAR OL PRT 


UUU fl UUC 7 IFES, WK LBB. 


tA RA pUpUpU hy, Wi) RA “C- 
A AGARNA 444 BBR 
FA AA TE HH A aE, AA 
A ASEMARNA BYRY HF PK GR FA FE 
WERE, ABAAN Stk BERNA 
PRUE At, UU RE UE RE BS AE, BE AT 
A KAREN SBR RAG 
se — FPA SIR, PE TTA 
i HR, Plan pUpU, RMAA 
ACRES, Wie e= 
RRA TO AS SE: — eA, 

% 15-3 PREIS H IEA U 
Hah, ZT 18 Fp eRA— FH 
Bik. AR AD Py MAR 


oh, PD ROE RRR RRREE SY, fli UUU Ai UUC HER ACPI ATR, By ate 


K1I5-3 BREG 
i] BY Bi bas 
5! a 3! aaa 
eee | ep 
Ri 2m ey 
ERE | C 
ek A 
tf @ 
¥i U 
i G 
Fe i A 
5 i G 
FR Bir RAGB Ve U 
baad Dis RB £e Cc 
se Bs ii 3 A 
FA tit Ge PE EY Ea i i G 
2a BBR) 
a Ht U 
Fl # c 
= # A 
$i (i FE BY 9 H G 
FRB A iit) 
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@. warez 

FA 3a 12 2 77 HE A AY AMA 5g Sb TB HEB #@ 15-3 HA) BY SEE 8 A LT PR 
WS A EIS AE Pe FJ EE ARS BE TW RE He P, A Tit C k E Y, } 
Fil Wik ae AS A DR Wi Ws, ER GEMS BE Ay Uc ACIS 


PENAL OH 
‘ea 
HO-Cy. JH BO ae, cH 
eons oe REBT 
a OH 
Cc 
1 ag Ss poe oe Nc, 
Hex UCL / RON CNN 
N~ s “SN 
ates He HES 


i HEURES LIN ARSE RNA PAQIE i WE, (ASE TS, ASE OA WL, BT 
V2) MU HSER HR PE PD, RY As BES, HY LG EA 


HH 
H—N 
ee \ A 
st I sheng idk C NCH 
eon 
oa \ 
O a 
UK 5G BAD — fo ME 


BESO (TMV) EAS RNA MEA RMR DNA —MMRE, Et 
fa Dap aE RNA. FA MAAR A TMV rp Had ag RNA, Je Aix ube Ay RNA 2: 
RAL ee AE, MA PLVE A AS Ae YS Te AY SAR, HE A SARA, Sb SEE A A KE BPE 
aM AY Wb sce A py 158 a ERR TA, WP AEB SR HE) LRA 22 eb My ER iY 
Hh ASE VE, 215-4 PAE — Aa AeA ASE A — Bl BA Ze 15-3 FY 


i x 
AV. pln ACS, Za EMRE COU, mem Ratay AUS, TF 
G G 


RIS-4 FEM ARRA TMV AREA PRERSH 


Jz Ps a5 FFE | - Fi Os AR 
es % 73 KABM Me 
20 Raj 97 E H 
2h 4 BE 107 is BA 
55 ue 126 FREE ait 
59 134 5 +f 
61 138 ee Paz} 
63 156 Re Be 


t 
iN 4 
a‘G ter 
Cc-G C.,U Ste 
: las c. 
ae-C > (c} cm G 
rau ne ULE oh >» 
A-U noob QA y~. 6% 
@-Cy Ole 4eq gna oe | 
5 (cS@Ce) GQ. | ied 
U G dear i gees 
(cee) Crg Ms Ry rs S 
A" BOG. é ~4 - ) a S 
si oy rials she 4 
re LX 4 Pry sored 
Gu CES gh) CP ooo" 
A u U © Ww we: o~s o 
G--Us iv L%. ye A GG =i, GaA ES fe > 
~ GAVAGAGC(CCD)CAACC™  AcuCGYCGUUCCGUCG CG GAP oAt wy 3.6? 
aGUGAGCGG@CAAcacceu, AQ ecg e-§ 452 so 
ae RES Le tS 
U [cm wrel avg of oe bef 
bret U, By G oO. ress 
i i. cA 2 A U%lO%y 
Cccasccaacuucdhcgacucuasanga & hs Sardi 
,AGAAAGAADAGAAGOURNIC AH CUUACE s thc eed kulig® 
U WGa of ‘oO = 
U 2) GGU4a 4 
- ‘a c 
Cc on “wt OS “oO 
© +7 Co 
o 2d oy 
a 04:0: 
4 ‘QU a 
“Te ag a. 
U4, ts 


gesvenuccucacgaucoU UoUCUCG AAAUUUACCAADCAAUDGCUUCEG ucacl* 
15-4a Mie fk MS2 Ay RNA 4) op 5e AEA E ER 
Aira 1 i= Be AUG AD REGHWRESET HA 2, 3 HSH CAA, UAG AH 
ANE Ts ee 4 HSK AUG A RNA SH BEAHRRSET 


(G) 
GCU-UCU-AAC-UUU-ACU-CAG-UUC-GUU-CUC-GUC-GAC- AAU -GGC-GGA-ACU 
Ala Ser Asn Phe Thr Gln Phe Val Leu Val Asp Asn Gly Gly Thr 

1 5 10 15 
»-AUA-GAG-CUC-UCA:-ACC-GGA-GUU-UGA-AGC- AUG: 
»-GGC- GAC -GUG:- ACU -GUC-GCC: CCA » AGC- AAC-UUC-GCU- AAC-GGG.-GUC-GCU 
Gly Asp Val Thr Val Ala Pro Ser Asn Phe Ala Asn Gly Val Ala 
20 25 30 
*GAA-UGG-AUC-AGC- UCU: AAC- UCG-CGU- UCA-CAG-GCU-UAC-AAA-GUA- ACC 
Glu Trp Ile Ser Ser Asn Ser Arg Ser Gln Ala Tyr Lys Val Thr 
35 40 45 
-UGU-AGC-GUU-CGU-CAG: AGC- UCU -GOCG-CAG-AAU+CGC-AAA-UAC- ACC: AUC 
Cys Ser Val Arg Gln Ser Ser Ala Gln Asn Arg Lys Tyr Thr Ile 
50 55 60 
-AAA-GUC-GAG-GUG-CCU -AAA-GUG-GCA-ACC-CAG:-ACU-GUU-GGU-G@U-GUA 
Lys Val Glu Val Pro Lys Val Ala Thr Gln Thr Val Gly Gly Val 
65 70 75 
-GAG-CUU-CCU-GUA:-GCC-GCA-UGG:-CGU:UCG-UAC:UUA:AAU-AUG-GAA-CUA 
Glu Leu Pro Val Ala Ala Trp Arg Ser Tyr Lev Asn Met Glu Leu 
80 85 90 
-ACC-AUU-CCA-AUU-UUC-GCU- ACG: AAU-UCC-GAC-UGC-GAG-CUU-AUU-GUU 
Thr Ile Pro TIle Phe Ala Thr Asn Ser Asp Cys Glu Leu Ile Val 
95 100 105 
-AAG-GCA-AUG:-CAA-GGU-CUC-CUA-AAA-GAU -GGA-AAC-CCG:AUU-CCC-UCA 
Lys Ala Met Gln Gly Leu Leu Lys Asp Gly Asn Pro Ile Pro Ser 
110 115 120 
-GCA-AUC-GCA-GCA-AAC-UCC-GGC-. AUC: UAC-UAA- UAG: ACG -COG-GCC-AUU 
Ala Ile Ala Ala Asn Ser Gly Ile Tyr 
125 129 
-CAA-ACA-UGA+-GGA-UUA-CCC-AUG:-UCG-AAG-ACA- ACA: AAG- AAG: (U) 
Ser Lys Thr Thr Lys Lys 
1 5 


FA 15-4b Mita MS2 oboe eo) FP EM 


U 
ARE PAH AUC, RAMSAR TMV 66 fit LANIER RAR, KARI 
HMIAGAL, Aww MALMR, Ay Le RAE G A Pe GAT ey GAT, 
BERERARN HM, MRK BUT A BAER EAT RET, BN RAE DA 
REA Ey BIE Z,, A IER LE IE Bl HAE TE A, 
TOA WSC WAR. RE PLR RAB EOC sy U, ARAB HEU ae CS ko 
HRA RMU MARKER AAR, VAM RE iF HNO, x) 


Henig (CO) BE RLS HED BUR DE UD AAS IO ELS (i J a mF 
UU Gg), HUA HH: BA LTTE RR Ce 


UE JLAF RA LA DTA EER RR, BARES FAA KY RY TE GHD 
HK. PIMNTE— RA MS2 HY RNA WPA, SPURT RIA AY A BA Da Pb oc 
AA RNA 82 fl BH = PS Aa EAA RUE HD OT REM, | A) 15~4b FB Bran iy 
Sb 5c Be AP ASE BRAY AY FR RRA, SEA 10-3 PY AGT 


=, FSFALRNCLAREKH 


#—# RNA # bE, =THAWKFRKRE-TABRNLREN, REPRBANM? 
AINE —A HO MAP RIT AMMA KR CAGCAGCAG 'f, U= PRA, 18 
PAMA=T Hi, Fe —A, Bl t¢—7> CAG, RA-TPAEMR, RMA BE, OM 
RHE CAGCAGCAG h, CAG i —TREMR, AGC RRA—TPAEM, GCA VRE — 
AKER, PPA BIE, NFR CAG {UR —PASEMR, GCA, AGC (USP AY A HE 
MW, LHe HE, 


CAG CAG CAG ABE (aa RRRER) 


aag 
ca S1 
CAG CAG CAG BATS 
J | 
Se 
YoY 
aay aag 
aa3 
CAG CAG CAG BE-7+E5 
sa ———_— 


| 


ERR BINS — Ue EAE HE CT — ZR YK BP SB BE HY REI YAS, NE 
SABA BP — A EP RS A TT AE BE HD PERE HP A oe de A 
HY. 

1976 48 X} PX1T4 DNA AYR TP ALY fet AE Da, ACE Fa — PR SA A 
4. PXATADNA hy 5386 PATRI AA, BIS O AI, MAE MO ANE A A 2} FRE 
TH BIH, DNA HRA PIPE 6000 FL 1, Jot A 5386 TT AR ME GT VE? i 

+ 397 + 


HEAR-RAWWAT, GWEHXEASCHABKHMS, RRA & DNA DLAs ial hy 
AAA Sa FS LAR I 9 EB Ii, 
Tilit#a $X174 fp DLE J SHARK: 


D ae Val Gln Ala Cys . Val) “Tyr Gly---..- Val Met D &iE 
D A GIT GAG GOT TGC GTT TAT GGT-..---. GTG ATG TAA” TGh-css 


E HAG AT G|Gt......G|TG A|TG TAA TGe-rs. 
Met E ik 


J 7 [A TO 


Met 
OO, FOBHR—L 


#e 15-3 HY IFS BCE AKA a PE TE RY, MEU AKAM T SAEED 
ARIA. FAA TAY A pe By a Bh BY oT eI NA BAS, MAB 
RU AA Lal, MARAARNHEA; MABZKRANAMARSA,. viHA AA Be 
SD PAE PEA, eb a yy irs Be Te Sa EB HE 
FE SORE EDD Pe A 20 A a A Gee A OSMRNA BY, AY LA WLR BY Ge ln Ar 
FAB eM, EBA Pi ABS HY HE TM PLB BY Se BY A 3 2 BY 


#00 {2 f RNA 


fate RNA inf mRNA, Z DNA WHR, BARRE BE. aae DNA 
Hiei Bh ae MRNA AREA Ae A, mRNA Wee Ae 
HOAY RNA SR AY RAN — BBS}, FE 50 SERS A AAI A 8 bi Fo EB 
mn MRNA RRR, MRA T2 BORK, AA 38% HY RNA RAK, 1 
Ui HUA, FF CRP RNA p pSE Lh Bl Spa AE T2DNA HY be Bi) IE ie AB LL, Ti 5 
DNA WAH W. 2 — SESE EBA Mae PA A SE A EAE REY RNA fe RRP, FESR 
AKEARN AR, RAT BEN RNA iz mRNA, 

KAD mRNA x DNA HERBY, ABE WH mRNA Ise 4e 94 oR Ja IM 
mR, BAA—-MAW—H RNA (hnRNA), UAE MRNA HRA, LRBAD W i He 
(an gis HE) MRNA Fl hnRNA fy 5! vig BL Ab A m'GPP HAS, 3 Maa A HEA, PEA 
mRNA fl hnRNA ZA—EWKA. WINE RAR BE. SNS BAL KRU A 
Me A abe HA TTA SHAN 2  Gntron) AAT aa AY Fh. SF (exon) 4H TBI Fa ZH a, 
Ble SRB HS PB OUP RT BS MRNA, Ze aR MRNA Ay MRNA, PAGER PER 
(UBT HE NEA PY, 

BREDMABADH mRNA HAA, AAU EK Ge FF aL RAS 
mRNA yh 2.0~2.545}4), FEW H, mRNA fill hy Bey HG AK BR BB SP HF 
ARAWH mRNA SiR AY MRNA Wee, FADIA SH AEA 1.5 
JES EBT AEA. RO REE PA a VSD WHS, MER BED, 
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PFE AR ESS BS A AB, MRNA FEY REY, AYRE a Se BY PD 
HH, AAEM RNA HARM AR, ADA ea TEI Se, MRNA eA Wh Best 
FETT Bit Mo 


SA #1 RNAARBSBT 


BAMid DNA HA Hw A-T, CC ZANARAI AM, & DNA BRAS HE Li 
2M RR EAHA BY 5 —2& DNA $4; RNA HK) tL EY 77 SK, BA I BY 
DNA #R bY A Al U Boxt, BER & A AGOT Hy DNA RAT GM A A UCGA BY 
RNA, SERED RAMA, BAG HA WIE PCR Mia RNA RRA 
FMB e AA PS Be A VF AY WA — PR RS RST RR Td SESE, 
Be A AY Be REA EE AER, MASE ED, BS — AS} FRE DY 
RNA HS SH AEBE RNA, HP ik# RNA Pie SAR, RNA GAT Be xf AY AY 


fe, HMPA SE ZHUR EK, XP RNA RHBSWARMY EN, MUAH 
j@ RNA, faj# tRNA, 


—, tRNA 42H Sa 
tRNA KML 75~85 +MBEREATRNSREM, TARSHANKE, 1— 


AR MEME EE LR MEDEA, 5 TEAL BE RAE RNA HEE A A OO 
FR ARNA WF RR — eS PEE, Ho eR RNA Hh GC RTH 
WZ, WEEFCCZMA=L+AR, AITRERHORAMW BE. BRITE 1905 
ARETE DES SSI AY CRNA REST. 
WRN EEORIOZR, MUP STEW RNA BARORMS, MIRA RR Bi 
5 HYD VI Tem SLB 
KISS PaREHHERAS 

\-FSReRE BE 

N?-FS SERRE 

N,-_ FAS ECR 

IRM ES (5-8-BAR ROBO) 

LAE KRECRE 


URDU) 5, 6-— SURREGE Bat 
x waa o/-O-FA AL RaMaEE E 
e Gay  -O-FE syst 
7 ae 2’-O-FASE EME Bat 


WiFS CMW (RNA SH bh, TURBAN BAAR PULTE HM — at 
Sh All — “Pe 5S ASE RAS FF (FA 15-5), 
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1) ARIE, RAW KDRA aE 8~12 RRA, AA BA i EN 
AR mee, SIAN AEA 38 ~4 GEM 

ae REBTH. KTH ORRER T PRERAM, PHETHAN RRR 

TY, PMT NAT Amy tRNA OA ffs tRNA 4) LAHEY E 
fe 5'GAAS! FE RAST, ATER A AY AA UUC ARS, Ti UUC BH RAEW AB AY 
RIS. Bir maAeeW tRNA LWRBBTREMA., WEL OKMBA 5 Pon de, 
OTST AY 8! an FEGESE U, 3! vig FE FEE Ge 1 Hy IE 

3) WAH, SA tRNA PHY ABHHKDSAHE, SAA 8 4 TRS PAR, 
EM SA 13 4, 14 Pak 15 PRR, 

4) TpOG H. XH RABAT PKR RAM. BEA pena sy By, ver" NA 
5 AS BEEN 

(5) HH, SA tRNA RSA 3! RABE ACC = REM, tRNA roe a 
Fa BW), SAE BE YF SA a BE (A) BY 3'OF FER, 


UN Cc C 5! it 
! 
BOE OO BA ofl tin Mi A a here Sick). a ie 
| Ta ek FAM ee ON pe Slee 
NEO 01/13 yeh 1 i el Ave 


tRNA 4} PRB SL A STA RE BPA ab, th BS OE Te 7S 
HR. BAWUA— Ade mee Hh TRE ALIA Bl AEE tRNA QR MBAR; THO Hn] Re A HR Fl) 
BRA ELW MEA, (Bia EG 


PEE 
BREBTH Ye 
gai” Dae 


BEDE, 


15-5 tRNA Shy KR 
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=, FAT RE BF hh Be sy 


SA #2 15-3 HY LA -MR, BE TE BE RTP BS TE HAE, MU TAR 
EH ALAR ts BEB EAE, (LS TEE hf, EER AS ES Be UUU Fl UUC #6 
RREAAM, (se UUU epiaey U EC, B UCU, RAM EEAAR, LIB —+ U 
AEH C, EN CUU, RANA AR, KH tRNA LH RRBTHR=TREABBT 
R= agile FES RS TE a a, PRE ad BP 


Bt G00 we DA AIRERE tRNA?" By 2S 5'TGCS! BexS, ALL RK RRA) BE 


WA UL CR A, MKT ANE AAR BF vuy BY LAA i FF A RNAP BY Be 


WF 5'GAAS’ Bex}, G APL GY UO, Hai — Pl BT TG ULC, A Ziel BY SE ty tk 
Rw; Bae PST G Al U SREB ASX. FE DNA Whey, G Al C IE 
AAV ACR Fr K, CG AU AR TACKY, Ait’ BY 2s Tl ty a A A GO AA IA), Bl 15-6 
HAT DAB ihe GU Fe BA EY BEAN RAY. TA RESHAPE A 
Rb, RADAR BO, Re, BT “EE A REE RR 
THE, WAZ BEAT DME RAS, RRP 15-6 HAS 


Pe BOT FREE BOAT 
H 
HLUN jO--tEN i \ y 
Named ome 
7 Filey’ U CH 


15-6 Zeno 
KIS-6 FRTSRHSTWAH 


UR i AY — HO BE HK HS ~ HAE 


KRG KE 
+ 401 « 


RRA ARATE, ay ARNA CT DLP LK WE GL Ah, (SCAR 
Ub, AAAI BOHR E> 56 HORAN ARNA, JOR AEE REY. 
JELENA (RNA ARTI DEE APE, ID a RM ARN = 
tRNAT" 4RNAGT A RNAS, EAI 23 eh FcR NS (El 15-7) , ARN AZY fil TRNAS 
BEAM, We GACS . HIKSIVIEDX= A tRNA WLR GUAR BIF GUC, 
tRNAS" RMF VAC RARER SAR, PUM A AG), MURA 
HF GUG. FIs tt AWARE AHS shy CRNA IA, AUR 
AMA VIASIERE, (LAR WIRE MG TEASE EIRVEREANEE IR, WT DLL A Uys Se Be Ae te wy EI 
38, WF ARNA ORAP RUE LET DNA HOPE RUF IS SBR, SHU ARIR ABATE 
UF BE RAGA TL, A koe, WE ARNA aE RT NUE 
2 LLP RAW, OA, ERT  e—A ARNA, BA 
BARE PASE TTT, By tat ge 


= 
o 
Ha 


A Ol. Sc AOH 
vs a ° 
; i A # 
gee t G-c c-< 
U-A U-A 
G-C C-G ook 
UA oe : C-G 
re 5, G-C UGA : 
ie A @GC Ge eek A aguaG Cc G beats le wtin fe] 
CUC®@G Go Cc fe] “cuca C p? A A GUUGG e 
Cue uae ae 2 Oe Dd “CuC@” *g Ty 
Goa int “ine DD AG A A G@ qe’ G Gna Co eu bf 
ee “eg ll aia C-=G G’ DpA a Ee 
OB a4 aay C-G 
U-A - a ae > he 
C-G C-@ SG 
By d c-G 
C#G " U *U. C-G 
Cs ope uv 
. G,c o A 
tRNAT* (Kitt a) tRNAS® (Kista) tRNAS#! (ABE) 


Fy 15-7 "IGF Th URES ZH = Fila] tRNA 


BAe RO tk 


PEAS (BR PRE BAY FEB Us) JE FE FE FF As OR, JG RB, “EC 
HVER RE ATZERET Ee HB 
WERE Lb, BESARAtRW-BRBAE-RM, ARRAR, BORK 
1H ES A RNA 4k, FEE BM EE EAH KA Dy 40~50% , RNA K 24 9 
50~60%. HR RNA, faifKrRNA, 

BE DARA TA BSS TALL WO AE BB OBE A 50S Fl 30S HANH 
PRAM, IERIE ASEM ORE, | CO} Ty RE SR St DL EEE 
AY FR MVE, UMD MIR AK, UREA ARS eat, 50S BME EK IE) 
HY y 1.8x 10°, 20S HELE 5) FA Wy 0.9 x 10%, 
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RUAN A PUL AE HY 2k RIA Me** FREESE IAC, 24 Mo** WRBER IMT, 30S An 
SOS WPM BTA, 4 Met? HEBEL) I TS (AI 15-8) . 


: () 
mS 509 70S 


H15-8 BeKNAs Ne aREA 15-9 rRNA SiyrBw 


RAW WA RHAH 40S 7 60S Pi WED AM, GIF RK MA 80S BHA, A 


PWUABHTANRRADRGLRS, BARA TAKA 30S THE Ht 


16S RNA (KABA 1600 LH AB) A 21 HR A EA WT As BOS WE BE FE Ba — 
BS RNA (@A 120 MAAR), F—7 238 RNA (444 3200 AFM) WK 34 FAR TALAY 
ZARA, SSRNA HyMUF BAINES, 169 RNA fil 235 RNA AMSEC 
rRNA 3y 2-H, (1 ABA} AY IIE SE HY (BH 15-9) 


70S(M.W.~2.7x 108) 


Y y 
(M.W.~1.8 x 108)50S eer 
| 


5S ey ~34 site Ala La ESR te rRNA 
10%) (M.W.~0.6 x 108) 


(M.W.~1.2 x 106) 
Sct BAaAREKksR 


—, FRKRAMN ARABEV ERY 


ZIG A PPT AGA TTS: (QL) AEB MRNA BKL, REAP, 
—TRERBRKERM-AREWSM; 2) AERB—-L, KBEROK HK BEM 
—AREBWS IK, LOLS ET SOA WTAM NT, BIR. 

Pa 2 2 a A HY EER, ES REE ae Ea 
Si ic FE APR HS BSS FR BSE, HED SY EF EK St 
SCRA EH PIB A BE SUN A A a, Se SRB ed APE 


NRA MK SSE C AVA ric RR PIA, BN Avice, OC 


AIC ABRS . BABI FEM MB HK, 279 THY (i 15-10) , 
X-RREUCHSKAMEMAN AMAR BLARH, MRARRB FE HE mRNA 
AiR, MAMicAEREKELNSHMBAAYAN, MASAAKI, 
FY AE A 15-10 | sy Dy BI FRAY le] BEIT (4 AEE, ZE C AMMO AK BE E tric AR 
BA. MASE AE Aad PY fe] SY a EA — AK AR SAY IE Sb EG a A 
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Sk, SSPE BER PR ik RA ty BUTE O FR aI — SESE KE WY A RON OR Sa FF 


15-11 WAPI N RIE GE AR 
AV, SERRE BEGG Am, SE RL 
Fa, MBA EEE. “4m 4 BEA I 
PiDAGEM, BORK LAR ROARS 
hak HARRI ED), YW te 
Bt, IMAM CAE ASA BIE ESE 
eA SHY S Bk 3} FE (~~ RIE 
@), LUSKPSLOSeM, SLM RM 
(RRAMALRWKE. BAERS IM 
COOH Pw ERE PTY tt, Bi AEA 

RIL, Bide Eg PIKE, BE 
A510 RATE a LANCERS TH eager eee PRE, BER SEITIBK, BE 
FA ELSE RIO KBE ERO RICE — BL, MENT Te ty REAR, 
port WE ia SA 


ein> 4m Sr 


RAR & PERE Hy BE 


Ea 


baal 
ay 

aA 
ee wt 


=, RRR-tRNA HS h 


AREA RW ARM AE AARNA, TREVOR, AI RB IE BE 
RNA A BURG (DUE PARED) RUE ICE, JA ATP SEE, AG ALIRNA HERE, 
ER BIN EB tRNA 


pee Bane tees => RRR~AMP- Speig+PPi rab) 
NH, : 
AR ~AMP: Speig-+tRNA > BRR-+RNA+Apkig+AMP (2) 
(1) + (2) we 
Br Bx Bs 


RCHCOOH+-ATP + tRNA = 54 BARNA +AMP-+PPi 
NH; 
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te: Tit Bat ARE ERERK-FAH . 


AMWAY tRNA HY A RA, Beas ll — PER A ELAS A AY CRNA, BARE A EE 
XM Fig — FP AURNA HERA A EE, OE BS air a] — A ERR LAP CRNA By A Te] — 
RAR? RAB RW. RAHN REAR, BEM PM Tia 
PRAIA A A TR Pk — AER AP tRNA BBA EAD, ANE KE 
tRNA BRAR AN RBS MERRIE BRM AIT—RAMA, RIMKB HT WES 
i TAB SCARY tRNA, Al] —P 52 GEARNA RENT IX HP tRNA BBA HE (6 fF 
Fa; To PPG ir 22 ABE TRINA. 4h Fe] EY LA Be] — 4S 2 BE > PT ABA, AN EA Te] YY tRNA 
AIBA MAFIA SCE —HET 
PERE TD A at ER ERE) (U-PCI 
RE )SAR AIA, —F7 TH ViPS AT AE A RA, TT EY 
RWW Ss Fa Fi A Be EFS ERY tRNA XY MRNA WAG AA tRNA FE Ay RAE 
FHK, AA PWAERLK, BAA MC rich tRNA “ERB AR, 
SR Sea HS Hy Ya BH PS A > Ja 2 BY eg PO) ld SA, AC HY RE 
RIVE SAF PAR. 
NH 5 NH} 


+ es | 
HSCH,CHC—tRNA AN —O—S—CH,CHO—tRNA 
| ! 


| 
O 0 


2, HERE SKS 


4 mRNA bi A EAS KW, BTW A Ak ot EBA 
Ajik= POE. 

1. iz 

i PEA Ha KE FP ao 

(1) SFB mRNA RHF SSERW = RAM ARK. MRE WME ig 
—T=ERAR IG, MAPUVAEWASRAR MIR", (ASSOR EE, BPA 
Pie — i eA aR AAR, AK, MRNA b— EAI MRE EMEA 
WF ee ETS. PALE EAE A Re FP Bit A A SN RY 2 PE EST, 
BN AUG #1 GUG, F#FAMIEREABIT AA DEA REN SF AUG raat AE PF 
A Fe FARA, TE PA AR, TAL RP a ee EH SF GUG Bir aa AS BY ER TL 
ARBAB, 7 ARR RAR. MS WKSMWIA, WU EA EKA, A 
DFR RRR N AAS HK, AE AT RE; 99 — PT BE ak oF tk SE TL 
FEAR) KRAEMER eR N ARMA AK A eR ee HHP a — 2 
SEER AR NY. 

Ki Fr ra A AY AE RAE, (EAB N Sk ERR AIR 2b SUL 
A. DAF RSA FP ie HY 457, WRIT AY Hh 30%, DAR IPRA 1%, AE 
BiH Ne PRA A IT AUG ARE —TPRAIINS, {AED REUEH IT Aa 
A> VA FA Bit AB DA Db By A ERP HY BR | 

FE IE URNA Bh BONA PH FE AY CABS Te PSA ARE CRNA, fl tRNAR* Al tRNAS*, a 


+ 405 « 


Bt tRNA ZEST TFA GSA BE HE (met-tRNAP™) LD) fe my DA Le A SEE FA 2 tA tL 
®i-tRNA (fmet-tRNAP), TA — AP tRNAM” Zep eae TIA iit BE AN AE FETT FP EE 
TTT rs HE CRNA™ WU — 2 ET OAPI, ETHAN SETA), (I AB 
CAU, 4GHi5-F AUG, GUG #F DIMEN. AAA AN, TRNAP™ 44 5 70%, tRNAR 
“Akt 307%. (AEA AAAS TRNAP WEIR , TEA N ARS IFAS FE HP EP 
Ye? HEM AE RPE HT Re AE a EA AB ARNA 74H] AUG, ASC RZ IK Wa, Be BE 
FEW) DS FG MA FB SAR N AR Se SZ JK, Ba FSD A FP it AR, TT DF 7 SR EN 
Ait TEMAS BP RSS 

BAAR AS, Vili ERAT AY RNA PEO BE A Ab rc, ACBL AE 
Faby N Acs N— FA Bt FF Bit SIR, SPEIRS SAR, TRY RIT Sb sea BY N AS 
Su AE PSAP, BAB Ae AS ee IS. BT a FFP SR, a AEE — BBP BK 
EGR: Wise A BeBN A BaP WSS A — BP GE A — PS, 4 I AH ET) EY FE 
EBS, AE (5H PS A eo BCH Ma Bad HS R17 A be Ese BY AS Sie ET FP SAR DLE N OS Sig 
es FA PGE FP ik SA, Us i 3G SE FF FP BF i SR ER 2S Je, FS 
N Aes A FA SAR. FAA BB AN AE DA A RR N i YE ete FA AUG fe 
ASH. 

Ob FF Bit A aE Be ERE A a A RR RIE, BEA 
HWA fy HEE FF RE 

FRAT & Bs & 28 (UG) fF A mRNA FY Se BE, DEA BR AUG Ld}, GUG 
th He (0 2e FFB AP i SR PR, 2 HE (UG) BE ME UGUGUGUGUG:.---» BX 
GUGUGUGUGU::++», GUG {UZ MIE a SARR, UGU FRZE HY TEA ARR, Ze 28 UG Fy 
A BLITT Eo ML B ZS JK De A WDE» SF WD BBL Be SABE SAAD, ATE SCS EBT 
Fs BY AY ZS Rae FP FP Bi FB SH BE, PEA GUG Fria, iA GUG FER AER A 
AK Fe GHAR TT AN SFP BE FP SPR, JR EET BE AANA APR 

ETH — SESE RAR VER AUG 1 GUG JE 22 PES, (ESA A 15-12 oh me BY Ye RIT BY 
RNA Ja RY LAR, Eos AA TS Ib SZ Ja RR A IK) AUG SIF A 
me, WSIS HEKAZ MAUGHAM MEA HPS. BY 
I AR He AUG, WY HES HH AUG AE BY I AY JL KR OE — Re ER es 
#e 

ee 4— HRM Aik Auk 
GCA AAC UCC GGU AUC UAC UAA UAG AUG COG 


Shee 
f Ri- 2 — mM —AH— HK — M 
Gcc AUU CCA ACA UGA GGA UUA CCC AUG UCG AAG ACA ACA AAG 
RNA & Ble FP4a 


PR 15-12 me EA R17 Wy RNA 2B 

DA _E Br igh BY) AB SE ZE DRAG AE Ta, FA A BY RE IK HEE AS SE, (EH 
AP PER” Ot PHAR tRNA, —iATee, —MURFAR. A Pee 
fy tRNA Zesty Tt Za A Ee, (ACERS RR EE OP ee AF SF 
Br AS tho } 
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(2) mRNA fo REOCREEA LE KGAA REA Hh 308 Ail 50S py We SE PH A 
iL, (AN EAN Re 30S WE, FEY fmet-tRNAP* Fil MRNA, 30S 4% FER AE AY 
4g HAGE A (A EE LAE AHRNA (is met-tRNAD YHA EBM, WAR 
50S MBM, KHANH A fmet tRNAM RSBRAK, AN mot-tRNAR™ fi 
Skil Fe] — 2 A, (AGE HE MRNA PYAR ie Ee TEA. 

fmet-tRNAP" BA fy A SEBE-tRNA SRI Be ARE EC ie 
BEKLAB TMM, — A$ a EAL IEDEAL CB ARM), Fi ty 
— AF PERLE KL CF D a P em) AMET RS fmet tRNA 
Be AAEBE-ARNA WY 2, BEA ESAT A be OES EE HIE AY 
i’ (El 15-12) , 

fmet-tRNAP*. mRNA 30S W#A=HEANKBBHHEA W113 Bio ee) 
RAF Fi, Fo. Fs f1, fo. fe dem) MBSE GTP BG, Bi, Bo, Ps ity te A 
73 ar | 


A 15-14 HRARMEWARMARERA, MACE EMBENE, 

2. ik 

Pikes ED GH hAERER LENE. sis Mrsbaesae HEN. BLS = 
FR. 

) 2S SMF mRNA b 3 — 4815 FA AER ARNA (aa-tRNA) BEA A fe BK 
BREE, RE EN RY, GTP BHR WH hmAATEA nA Tu ATs ZB 
sil Ts MBE, To AE, Ts, ee ee ee iE {if Bs 
o MA RMT: 


Tu—GDP+Ts <> Tu—Ts+GDP 
Tu—Ts+GTP--aa-tRNA <> aa-tRNA—Tu—GTP+Ts 


mRNA, BE 
aa-tRNA—Tu—GTP. Ss eee a aa- -{RNA—mRN A—t2%3 (K+ Tu—GDP-+P, 


ARM fmet+RNAP* AH fy aatRNA AMA, WALA Tu, Ts eA, Bea Jem Fy tt 
& fmet-tRNA Age Fl Tk FE i 7 Be FA AES BB — PR 
Q) #k Bene Asem, BKK BANE Pi bw 
fmet-tRNA (fksE-+ARNA) $23) A fi LAY aa-tRNA AVF Ae, RK, SF PER 
REP fib Ay tRNA, TRA REE. RAE Be 50S AE A IE EN — TR 
AAA | | 
(3) iz. RAM mRNA fy 5’ 8 BAPE RAED, Ta 
i) tRNA gle] MRNA JOHAR A 1B) P hr, RTRERAB AL, He fils Ge G A 
PEG, JED AA HEH CTP B45, GATAA GTP MIRA, AER CTP SiR iicih AE 
Ek, MIPRRAN Bob, WORE A i EW kK EHRNA CAB AP, FRBSRS 
WTUAAM, SRBB= TS aa-tRNA HA, A 1b-14h FoR RAK = TG 
Feo : LO 
3. 1b 


% 15-3 PRA= AGI BRT FURBNIE L T= eps, fl UAA, UAG Fi 
 e A0T« 


~ f 


( 80s } All 


Tit ea CII 


EII 


LU ARENA AREA KR. A>E 
ye; F>HW# I, AI—>BI: 30S 
WEN MRNA HAA, BRAS AUG HH 
fee A fr tk. AMBIT; 308 7 
AI MRNA HAA, RERS CER 
eH P hk, BI>CI:fmett+RNA #A 
meek Ab., BIL>CII: fmet-tRNA 
” BEAR BAH P f1.CI> DI, CII> EI; 
50S WHA 30S VHA, DI>EIL # 
# fmet-tRNA fj mRNA ABBA ELE 
H—-TERAWES, RRB AUGCH 
SETHARRAN AM. EF; Aa, 
B—PABEARNA HAGA £7, 
Ser FG; #€ik, FRBEA RR Bee (RKB) 
MA MNAERERE RK, AME 
gS tRNA, GH: #1, HA kA MRNA 
oo ERK LB ATES 


BkK< GHB) 


H (Btu) 


All5-14 Zane kvenea 
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UGA, “EAI 1E FA EEE A OA Ik, 2 KO BE PR OK, AER A, 
fe mRNA ba EAILA BARI A HN, Kea R ARG kh, SU IFRAR 
PPA He ASEM tRNA FAZER, FER IK AA ISTH, WAR 
Hy SE BE-tRNA Be be, ROT Re UKE FA ES I, 

Ai AA PK fo SEAR AUK RNA, ER KASOP TEAS KS BU aE, CEE A 
RNA E55 7 SHB ORBEA UAG, ASP MMAR tRNA APPA MES Te ie 
HY tRNA, (8 Ay LAGS SN Te RS RUT, BEA Ke ILS, FFA EIT ARPA tRNA , 

KiB tT PAF 300~400 AIRS IK KAR tis 10~20 Pee A Sah HARA mits 
SIRES REE} BAF ENE RE EN SMW, SR eR EE DU 
ATES AAW. BRL Wb IE ED RS PL 


ELAS MES ARSE ROR ER Ia RF (ate RAS) ARR GTELR 


AF oA A OR: Al Re PF AR, Ri OY FE ik Hy UAA Fl UAG FH , Ro Hh F 
UAA A UGA AM, RAFI A ES KG URNA Z Ji) SB BE Ae AE KEE FD ETRE, 
tRNA WG BER A E, WR I }—T tRNA HFA GE EGE tRNA J} 708 
PAE EPR HK, SEM T Ze KY 70S BK ERR A BYE FP AP ie 9 80S FU BOS py 4+ 
WHE, BRAAS MBH BK ALEPH R, BMWS Ko 


WF RG te 


fF AF DLE A AEA ei “HEAT, XPT 
ABRUGK, SRERBAREEEARE Der ES WA Gs ASE Me RS A. FY 
PERG, ZR TAA SHY 


BR, ER RA, FOL tetucte | SMM 

Se Bes A ETE He ae HG TRON JL WALLIS 

BASS MRNA RAC — fw 3 win i . 
J, AMAA PARRA @DBPi 308 ‘ee 
i 5~6 ROHR, TEM GTP TOR ae 

Bl a 4~20 MERA, EAN i 

PF HB 1 AS Zl ey 100 44K BE RA gore fact {RNA 


we (Bi ASS 4 fal BY BP 
ARN S FRE Gi HE). Al 15-15 


RBA Ti kB A A ROK 
A. LBARARIM, BOR he xs) 
5p mRNA EMME BETES,R T3 ,Tu,GIP 
Jae MRNA Ha), WHE mRNA §15-15 SRRBAS SAN SKWAAR 


EG ia, ERS SHAR BARNA, FRM ASEAN IKE, 4B RAB oh 
2) — re 5B a, EK OT A MRNA HERIOT AS, BRR KLE. A 
MERI — 2 MRNA bla AIL PRL a, PETE ARIA, TE eR 
RRMA, MRA TAG WE, AEE BPA AY, By PEK HL HR 
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mRNA Kf ATU AM AKAKRATE ART. AHA mRNA Wee ARNA RH 
N27 LA, WREARSKAR MURA AKI, DAP MRNA BS BOR ee 
Wik — A. 

FED TS A Ji Be NG FG SE HBB RA TE ETA, HR) KAZE 
FAM, FES MEP Foe eA MRNA, tRNA BH, PMR ER A WA 
FT BK A ST ed KE, ER RE Ra A = A ATP BR, 


S\p hasFrAMSaRaennxA 


BJA 1929 RRS RSME Aa, RMT SRM MAAR, MRE 
RAL BR RKB BES. JLRS EB Sh ET RAE A, i 
ERM Re AE Rb be Bas & , Pe ee A eh FF BB TK HX 
His. HARA TAR BRR WA PARA, TIF ERARERR A BHR? EC 
NIE AVL eR REA? SERS UL ER? ERAT MNRAS, CAAA 
Bi Fe FAY it ra HE A OL NA a SR BARNA MAK. 

PREM EAEI RNA SRN DMRS, PEDREMNBAAFOAA, Mine 
BH RNA SAAR RS, HERS Aah RNA AYRE, SUE STA 
ARP ARRAY RNA. 4 28 i AS G— ee BS) HK TE J A UR AN Te], Hh, FA *C Ph BY 
fa See, WEB A fae AE He BY RNA Bema, (EAN RE DUE A PRAY RNA 2 Ze ip 
Be. WW eT AA RWAR. 

HER HE SAK 308 WE LNA RSA, MBEAN SR, AKT 
BAM SM ASIEN S12 EARN, FRARARMARP, ARZ S12 wy 
PEARS IES EAE TOE, APL ZS S12 Ww A AE Fl fmet +RNAP* 25 Ze 
Wt, MAAUA S12 SRA AK, WME HERR AK ASUEAA 
TirtinezeA RRMA Ri, MAS KARR, RARER BA 
AUU) RERAAR GH UUL) WHR, (RR E I 
STR ARLD AE. HEU oe Be a8 YE A 2 A BE MRNA BR he EH BY BG 
Ro | 
BERRA IE HE, FOF EM al Pe RTS Hi) EY, HI ST 
ROMPRES. HFS WAwRARU EA, AMARA 
YEFAUL#I-5 50S WIEHMZA AX, MHA 30S WHMAARAK, RHBKLY 308 WH 
WARAK BT HBA, tle eS HE A VL EA ea Ed 
By 2 FL BE yA eM SS BY PE A DL id A El HE BR, RTT OB 
Fy SL THT BA A A Be BT a HE BA Ss 3 AD A AA 

Db , Wek AS i ae BRN Zeta EYE — PA, (EEE AR REP Ae 
BM, MRBANAA MARR ARNA — dig HS 2k HSE Hs ABIL (15-16), RAS PE 
BY A LB Ar WREAK BE Pe BRS DL YY, (AK SI EP A 
BEE NS Si ee ASE DE, AE WB BTR AN BAS SK ER BS, TE WB ED 
It FE. 
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R 


. R 
-C-@) 6-unicn uc ‘Secu, --@-@-@-nH-d nc \ocn 


| RB. Lye 
H,NCH (1) SN CH 
e 
es obi decane HN OH 
| ail 
1 NH OH 
| 
| | ; CH, SO 
| | . 
O fe) N 
| f Mien i 
CH 
| t * SNR (2) 4 ig fp 
! 10 a | > ¢ XS , 
/ | kas ihe . 
! HN SA | Uae Hee or 
| | N CH, CH; 
“a ‘ 
cit, ‘cH, | Bk EB EH 
| | | 
eae, ' 
Bt Nabe CS a es Nee pee 
Bg AS Te Ze TE ALL 


IKE tRNA EPI 


Aj15-16 Wawees S HT E RA Daal 


e411e 


Ste we 


PM ARRARGN ARATE, REATEDEKMR LE PERT -Bae 
HT OLR TE IP BERET SPI RPS A EP A a dP TR 
WE, PMs me WK, LARA WI I, LARA Yd 
THT AAR HP AR RH ER, Je CAMP, cAMP —7y ERE RIGA), POE RE, A 
Fa LA se) TG ME HE hy CES) WS 5) WEP, ABE CS, INE A. ANS 
SF DD) A RAE TL al DG ke BY 2 A AE BS Re A AS OR 
BAAD UBB G A a Ae a YE Bh BAP SBR BRN BY A CA BL 
BBE, Mesa TR Sa FD Ba, ATT BE GP oh BA PK ) 

BEM KA TEA CAD UMD TREE RE, BEREICH E DHA TD fF 
Filo 


Sp Kea TH apa e 


CURT ES 2 PS A EE ET A AE ERE T 
BS INS} FYB GAS SLA PE A ARS BEE NS} FY ABE ETT, 
BF DAB DU, BE OU Ee ee eR SR 
i, BOTS MAEMARD SRR SB, AAR, el A 
KIB. | 
PA 16-1 ear BZ RM i FA BP 
fl, RAP WERAWA MAE EM mene 
4 POL NDF MRAM — AAR 
WER, AGBUE-LAMRE AR BRK 
Fy Wig 24 AN HRY PS LR Fy AS Yee Eg, 
REDE Fe RTE HOE — NS TH HE 
nee FA, ROAR Pee 2 Hl (I Lem) 
BL 16-1 Bein tl ABE as 1 iy a Fe he hy FG A: oy RY 3 SE 
Py 8h APF EAI BELG 2H A, MATTEL AN YS BT aT EP, 98 5X 
SLAG AOA BL EM, BRST AR NARA (ADR RR), RP RAEPMKS ED 
FAC EH AY A, ZEEE HE 
EU LAE, RRR RAR POR, “AREA 
ACEH, VANE MANEHD SMA, GRATPOMREMIR, BMI RERRS, 
IEA EAA LOI Al, TREADS AA RR, ES CER, BAG A Rl 
Pa FIR OL Hi EGE TA FE ZE, BOWE BE I PRUE TAA PS 1 EF Bd, 
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=H DRAKA ALBAN 


PR RAAB RACE PRA LETWMR, WRRv— TRA UE LPR 
H, AMNKZARERBAR TAR PRARN TE, WMA AR BAAR, 
ARTA RE AE ES BD eH 

ISL AM IR BE, FEAR SY SCA A RS a BEB, ER PH DY FH Fa TDM 
HARB GAS, (TED RRB, WR LA PP A — BR oy 
Zo RAM til TAT, ROR RS EY I LP RAP We. AE A ee 
fe PTB BRT A SC TE A AP LL ll. 


a 


ILA RAPD (A 16-2 Hy BG. A) AMSA REM BT HEI BIE, Po Te 
VATE o BD ED BBA EDS IFA PE, ae Ak A Ha BY a PH 
—VBRKZABRAS, ZARAKYWARABN BARN RRM il (A 16-3, 16-4), Ziat 
Bi Tal val 5 BSS AY ($e 16-1), 


KRl6-| KAPONELRPRRAALARER DAA ER 


MAAMEA,K Dp FAARB SHAME 
+ eh 100 
L-+5& (mM) 110 
L-fiAR (5 m1) 112 
L-HAR EMM) +L-MAB (mM) 4 


MERA ala DAT HR, BAMA, CK KE ARI 
Hey 22 Fk A BG BY eB SO A Se eB FE, DPA YL PRE 
DME PAST AA-TRAPr YS Ee BA RAY RZ 


= AAKRA TD 


lr) Dy Bis 7 Ts BE HE HCTF) —-4E HY, J A AS A BY, TY 2S RE 
EGE HE HLT VE J BR IK 9 FESS ARS EP, ZED SCZ BT A BE LS 
eS TEAC, SP SCAN ILA EEA Al TL i AE EA, ATH 
HAA A TAA, MPRA RS, A 16-5+h} AmB RR 
STAB a blo MEK, ENAMARAYr® EG. H Pil, RZ HU RE 
WRITER, Ree PPA ws REM el - FB) A, ABT BH fe LS 
BRAT DN mo 

TURKS ABREA, EXIT RAR Ra PRR ER NRA 
Peis AKT AKI Al AKIN, ENA WRAAR, Fit AR MAB TAN Hl (A 16-6) , 
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"enemies ee in ueite nce ‘EWA wy —Havev ORAESX—uv- 
SBE WLS BT EE He ES P-91 Bd 


~ ues 1 ae 
= Or 
R u i 
Gey w CHNHO HOOO 
_ SEN —_ ep | 
G G f % 
HOOODHO*HO*HOS*HO oo oe 
fe | 
waeaees - \we : c Ae PX) 
: ‘ a f Bee TIOOOHON*H HOOOHON'A Wt AS ye SAY V8 NE WSN ‘ 
HN BLE Blt Se | | HOOOHON’H HOOOHON*H HOOOHON'HL 
| 2 a ae O Pa HN OH |l<— goO*HO*HO <— HO*HO*°HO | eee | oS 
HOOOHOHO*HO"HO I aL ae HaSH ,opo*HO . HAVSVgooo'Ho §=©—6- ZV HOOD"HO 
4 Hoo00'HO'HD ~— | HOOOHOHO"HO y | 
ec Ea L 
SAN 


| 
HOOOH’ HO HO HO HOOHN 


BAERS LNA 3-97 Ba 


PED cL bi NM GHA AS ACRE © €-OT Be 
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Se 


= ye sbi a>-7 HL AB----—— HAD 
c 


eee Cot a samme AB ~nn--- = HL A---— RRR 
SN ag 41 Ao eS 

b [ ---t BE 

16-5 fel a SAA A166 KZARHVAD wi Ta 


BRT RLEELP BAM (AK) GERMS, BRAMAN RE +h 
fy 240 BIG ISDH fi HSDHIL, AMARA RE EY AMA S 
5X ASA IE IRAE HY, 

UESb, OE AE EFESE th See AKI $a HSDHI fyi Hy EE, (LIE IEE 7S 
GHLAMKS, PH AKI #1 HSDHI WATER, RRB AATMHARA RM 
RATE, AAAWABAPHYWKABM MAR, PPAR Hat Oy BaD 
Hil 


a. RRA FG 


LARA BEM — AE St AAEM EN BLE, (A BGABEK 
BE, WMTLATBAP MANNS, XMM ATRKH 
RET. KDTRNCARKS RB ES eS 
KH—-hARA TM OIT., BARA AMP, OTP, 6-9 
RMB ALR APREMEMK, ASRS 
RBTVUHEERIL HARE, | IO AURA 
AS HE BF CJL AY BAG BRS HI He ERE A IE, LAR et, 
‘ih fil BE BEA ACHE BS (A 16-7) . 


9, EP RAT 


168 KREAERM RE —HRAEY ENSO, Mc MA, FEE C 
a WADIA, RRERLIRNERITA FC nea, 

) ag ERATE G REMI, HF OS, 
- Wie SEA AMR, ESRI we C ANIME — sb I A, Obey 


ee Ma RAM E, (ASB RIS TOR. ADBX 
\ es seeEreRE, aM REE 
(AL (FA 16-8), 3X ETP SEAR FT WH 
10S BARI! ecu rer at We A yy LENT BT RE (PM 16-9) , 
MDL ELAS SCARRED, CAPR EA 7, BE BE UI A 
Bey SLR YAR SF BL FH EL ATG BELA 
0 415% 


ROG TMB 
4- 
4-BinQieT 


ee ee a ee et 


eee” 
\ ae] Bawl-~ 
A1l6-9 FERAZRAKKWRAHHNAS Ria pal 


Sap KAAPSREDABLM 


—, FEARS * 


VEZ AVE WIN RAINS URUDRE MY HE 16-10 Bra, (YAN EA 
PRL, FEAT HE EM, 2 BY) Lap APR A STS TN Th EA, A THD We RSE 
RWG, LEBANESE TIPO phe ie eI il L-DhaIR Hs A BG 3K 
DAs Fe ae ABS Dk ET a fi SK BY He FRSA TAR SH AR HY 
SRBWAR, WRN, WRN R BARNA, RNS Re pM 
i], Wil R 3,4, 5 6 HEARN M, WEEE, MAMARMS 
Rw BAN tl, TAA ARR RADAR © 

Si F HP AY IRAE A T RR REE TS N, ACB EA ZED 
FX. iA MIM HEM F AK ERAAH HN. BARA AHERN — A RPA 
“RB RM”, APR A KR. MA 16-14 GAIUS MERE RA Re 
Hi, KA ARCA PBB BE -~ THREE. 

DI_EDEBA, FAA Wy Re EE SEAT, TUBE He MSE EA J I, TL 
KARAT WIN BI. AA CERA SS Te PS RA D-DR ARE LT R E OBL thi 
a lL FAR, RH DRAWER HA DE, MARRS RAR, AA D-o 
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25S BE FFE SEL Ea A PAN AS 95 ob — BN D2 PI A. TT ANF Lp A A BT 
HEACH. D- Fp RRMA BEA 5% LEARY IZ lg 


1 
cir cnclicoos.--+ Shy 


OHNHg, 
L-FpaAmR 
2 
CH;COCOOH D-FrAe ris CH,CH,COCOOH. 
BR T im 
__..CH;CHO 3 ied ae eet Ee ak te |cH,cHO 
COCH3 ae 
CH,;CCOOH CH3CH,CCOCH 
OH OH 
rie PLR ‘ a-ZBEIET BR 
re CH 
OB 0-—-CHOOOH CH;CH.»C—CHCOOH. 
HO OH HO OH 
a, P-—RIRR F a, B-_}%-B- FASE 
CH3 CH; 
CH;CHCOCOOH. CH,CH,»CHCOCOOH. 
oo— Bid BR ¥ o-—fiid—B— FA ER 
ce ie 
CH,CHCHCOOH GB,0H,CEIOHCOOH 
NHe NH,.<—— 
L-SiAK LAR 


16-10 $b LSA LARRABEE REP OLE 
2. I-A 3. Aas 4. CARS 5. BKB 6. HAM 7. DHARKAS 


=, MARHA * 


EVA EP, BARI a AAR RPE, BURA AR RB TE 
TE Fis 2 HPS i PS PRR EE A et, Fy A RAR KA AR A (AK) & i 
HITE, AFM AFRAAREEAMARA RES, DRAKA RF RAR PAR, 
PN es FA Gk He Yn 2 A Fa PR, Te ER A, 2 ANE A RA 
TAR, LMAO PA NO, WALA ESNHKLARAKG RAR, Tih ERA 
SA PB AT Bad BY es 22 28 PRG YE PR BRC PPS 2% AR MB A 
(ASD) 25, Af 2 We tas 22 AR, PW ais SE Hb Se wes 2 AR CED A A RADAR) ABE 
AER FETT A Be ies UB Ad A Ee EE I FEE LL, A Re HY Us 50 FE /Ft. 
PRAREIT RT, HMRATWNKZARWER EEN EN. PR 
PANS AC AB AMG (AK) Fi es 22 2 PR Ib A CSD) 75 Jc i PEs BRA PS KA ABR 
FS 11, Fy SZ Ae aT dE FA FA nk aR es 2 PR A BG EF (I 16-11) . 
2417 - 


eangmerrer es 
rami fk «apo — ASH sou xexm—sie 
4 
t ‘5 i 
\ I 
HAR Fe 


16-11 = SBE RAO UNA 


Fa NS BE, eA PARRA BRACE E, B 


2 © 
is) 


GR 
& 


0 


SSR De eee £3032 arin 


MENKLAOWMN REN, AF 
FRABNTEM 
Al 16-12 + PRR AAG MEA VR 
Bat RTE or ATL EH HB 
a 7 He ALIA) SEM AR PP HS 
Beth ABE EULER AIR SEE TR By BB IE, 
sSc i py Bk ARPA Hs BEB Sy 
RAR AIR, SPIER A, (BAT 
oe are AAAI, TEISSEAS IM Tal Jad DL-Ip 
BDC) AR (2 10-°M), HY DARDS AR ATE LI 


we AIM 


PY 16-12 peewee MATE BAM il 4B He Bea 


= WFR Hz> 


HUFROIMP) ERK BRERA A REBT PTH wy, FETE Hf 4 ie Ay IMP py 
Pe BEAR, PAUL FS es Ya EAE LEP RE Dh Lk AEE AE TE IMP $2 49) AMP zy 
GMP fj LAr 2 BS FER, A RA IMP 28 aR, ; 

eSATA — TM RG (i 12 RU, RRA MKS), A 
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5-BRW A 
a 


SBMA RAR 
[2 


f 
C-HERR ENE BE 
! 


mem REA 2 mam sep eee 2 9 emp etre 
(A052) (SAMP) | GM) | (XME) (GMP) | 


Alé-13 *AaBieirah IMP Area ial 


1. RRA 2. HREM 12. RECREREBRARM 
13. RECBERRARD Hes 14. PRIA 1. RRR 


AWM AOS FESE LAT LG GRAMM APR KR, FFAEARTA IMP, WR 
EP AM RIRM YER, AA AMP fy ye sept Bere Oe aeae hn, Ti AMP xy BRR Bi 
$2 BET 4 He BS (MG 2) a Be a ad HF, 482 IMP B97 Se BT, PA EE Pe BB KG Fh 
SY HR UR He BE PR hal ESSIRI ACK L, DAE ZS MT aE 2 HE HE CE 16-12) , 

AMERY, ROMARB TE PER Hie SR AY Ba OR, Be LF PR I 
BE/FL, FRAGA BPR A Fe ET ERS, ASR, RAR Ba PR, WL ER 
FAY FETE eB S/F a AS a FA ah RR NR, iP a i es LEP RE, 
ALA RE AA OLAS, (AERA. WAAR AAU Er AT 
pal 3267 IMP pe AF) 12.8 Se /F MK. 


sms RL BIA EL Sl 


Fat ALT Ws Sy Se a Ha GY PEI, TLE RF OY Ye EUR, ARMIES 
PRUE? TERN, SA RB SS FLIRT SRA IR DUDS, 
A—PMEMBATY DEA HBR, AAEM A YD, YEMRAYP BRA ZA 
PE T AD FIR, MT TEA RR Ty A 
AEB, AWA yA ERIS, TP EE OS, MTT RAE 
SEAN RAWA, AMARW TWAT REM IEM, AREER AH i eM P 
BER, ALARM MERGIPROTY LWA WEAR, SHB 
PSRVWODATOD HA, BARR RA, HRM ZTE, RAW 
AKASWEA, SOMBRE -WRYEA, 

RA AEA BEE RARE RYE A TASH, eA LAG FER RE 
ARAM RARER, BAP Y leet = PQ CTP) mk TA NH fe 
Fi (Al 16-14), 


BA 
> -M§ER- HAR? SAR 
NH3+C0,.->NH,COOP 
\ ney 


> Aten ped raat >>UMP 


ca | sie dH000H 


x 
BAW<<<—K* ae Poneman nnn nnnne () meen PP 
Y 
U 
Ri Si AR 
RAR p> OR 
3 kw 
16-14 Jom = PR (CTP) HE RRBURS CIP RAK KR 

PILAR AIR A FP EEE CLIT ia BK ATC BR) BG SE AE: 

1) BEA ROE EAE WKAABRKEKAM MAS SI, MAR AS SOM 
RB, ATC MNX-HEMMAEASSADTMAAW HARA, MEA MAA 
AHA (A 16-1) BSI, WRAL RMeAA, (REAR (A 16-16), mae 
BAP PAE (o2Be) PA, B-PMELA-TPHUSSARAWMARDT. ERAA 
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0 20 40 60 80 100 o 20 40. 60 80 100 
Aa ECSKRE) A5y EC EAR) 


A16-15 Asma Ss Aw wees AJ16-16 ASALALS ARS ee 


FP FeRy, VOT WE Z AR EE 0 7, DAs TT MES AW RAD. —BAS 
HH—-+WEMAS a WET RP MASAWATHE, HOT LELAND 
8, LMANTHAN LESAMA A: BBITPWESAR GH, PKB ST WEL 
MAE, HIRAM TOA ESR A, AAS SB SUM EROTA 
NF 5WARAWAGA KB—-TADTER 280 1%, MARA RA-AKE, ESAW 
EEARESH, KRXMATAY, TUAKEAD RBURNEEA, Sdn 20mm REM 


2G, MASA SAN BARE CASA SAN BARE RES, eA IRN, Be 


ASAE PMMA SA SAN ENE EMRE, WNASAWRA, ARANA 
RE A Ala 60 mm REUE, HABA SANASHARTMASA, MASA wt 
ERAERALPEVER, HULMASRRBAT TAN, EAD ERAS 
Hy iccpheaiapoahinesiieaaia fe7J, TH EA BURA BIKE, 20 EA Ay ABS A 
Aw, ATC Naa MMS AAA 
X—-BMARLH ATC Meany vel 3 OL iil Ay BE Ha 3K 
AY AE LZ ETT nt 

2) FANE, TR a th HE BR te 
Abe ATC ita, RRA WKEAR 
REZAWKATRASS HEH, ME—-RK MH 
ATG (A 16-17), AhBR GW A AACR AY Be EL 
: ARTE EAA 2a (216-2), PRA MAB 
FA ABE x10 WEBS RR REAR, TEA BARRA 


AA 16-17 ju BExt ATC Big AERA, AUCH LRAT AAA 
FEAL BR PRE BZ Aa] ATO BAY HARASS HH, 


3) ATC Bi PIPE A Ay SEPT ALR, AP wy CTP ALN hl ATC MAA, (Am 
K 16-2 ZABHATC BRAAW ATC BA HELR 
1 es: Ss its eles 
iz 14 pH 8.5 7.0 


12x10-3° Mv 6x 103 
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HARA) 100%, WMKLARNKETOKABMSMREA. MiMi Aes B) 100% 
X— AL CTP MMAAURNRAWHIUSMAA, ete CTP AKWEDAA 
MASHARES 4 NA Po, CTP OT FARRAR AY SE A te I hl TE 
Fa, A 77 HHBLHA CTP (EFA AS AB A AST RT REF ET KEL. RAS 
2 CTP fy 7H O28 BY IRE Bt BO EA BE A Fe HE 
BATH, OTPRARMABHRHA, MRXAAKEAT Wa, CTP BREMEN EA 
MMA, ARABI Dob, ARAM hl EFA, PEARS A -FR-AE  R 
Hh Ab BE J ASS AY A) Ss SB AEA: — PEA EIS CHE EME); A— APA REM 
OTP 44 Ga WH), RAP RAW ERAMA, oz 16-3 ta. 


R16-3 ATCHRETENFELR 


ATC B§ fe 4“ Ww awmwywz 
iS M4 £L/meg 8.1103 13x 103 ‘ <40 
& CTP WRI hl] (CTP be 
HE: 5x 10-412) 10% <8% 
4 FB 3.1105 1.0105 3x 104 
3 OTP 89% AZ) (Bl 3 BI ta 1.2x10>M 5 0TP BARA 5x 105M 


MARY CTP Arash Re) 


HKU EiXSe RSE AE, ATO Bist) HE ae A De he ie id DL te] BA RAE TT, ATC 
ize — PARTS, AAP AN a AY WE A, HPO EEL, TP eA 
APU E, RAY OTP Sih baa awe T WHIZ A AE, wise TR 
DaBHRAA, PMH (EN; SMWARAY wy CTP RE BURA, BAIA MRAIE 
fi. WWE AN FE A AGE PE EE As AB 6 RASA HE GM EH 
ABZ MKF BA Ay 17, 000, 5 WHEN SAS HK F AW 33,000, ATC MH AFTRA A 
800, 000, 


SAT fh i ff RP 


FETS 10 FES PF FA BS OL isl ZB, Yo Fh HB Se, DS SB PL Hd 
SAA, TG EL 2A) BEL SSL il LE Hw GS iY alt LG AE BY 


—, ~RERRR 


REO, BAM SAT TES AAA Il BU AO PRE LAE HB BE 
ERDRA, ENRRERA IPMS, PAPERS — Bet i, A 16-18 
Fe XK Mi FF vs FE ed 2 EL FS PE RY RE PA EER, JAR De 
BUR AE ICS aL DG Ff RR AY HARE, BR UC AE A a a aE, SHU 
AER AY 4k LL RP BE LL a CP a, Fag HH 50 ug/ml, Wy AREA 150 we/ml; b, Wag 
Hi 100 g/mol; WAR REAE 100 ug/ml; c, FARE 150 ug/ml; Wy AHF RE 50 ug/ml), 
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Cw 


i \ 


BT 
Al6é18 KBiFRWCLEEKMR 


SEER MAZE HF IRA AIG TFs SJ PS Jad. ie AI 
FER, AON Ad HEA A ee, TIEN A ea LL SP Pd 
PPLE FS ES GSE, A FL ES BD REE TT, WT eG SE 3B a dB 
ER) ELH, DP DA ah AE 1 2d HI B76 VA Fea REA He He A A 


—, B-79L He Fs 65 FHI 
FREE DAE EA SLY ey BOER LAE KARE E KA, HSE 


Kata, URAL a, AER BAR — Ee iN AIP ie KA 
ALBEE — BP DUR, STEP PLEIN Ds US B- APL ET Re LD A eg 2 


Bio FETA Ed 8 EAE TR BY A a SY B22 Pe BE BY, IT PL Jee 


RUA A, A AH EEA SLB AE PPE 5 ST, AIA SLB 2 ~8 
SG Z a, HS FM nD) 6000 +, PPM TRAUMA, BAM 


JEL, AAEM LRG, EES, 6- RSL Bie Bt BL 


BARAW- MGS, PREM E SE ADDT ORAS, MGA 
FUSE AW Ba — PTT SK, FTE AS ERE PR SL, BI De 
Bid ie AL, PE NAA EERE, BM RRA. HS 
ESCH UL BA AE ALOR EGY BOP Eb ERAS, AUPE, IRIE TB TE, 
FEM MED a Wh 

AER — 2 PED) DNA 2 BME la SU, fe EE SK ON Hh Oe, at Ae 
LAD PR RESR — FE BRR Et DNA HAR BA, TEA ME, AER AT 


ERAS LA, WORE IIE, UIE Pe ey 
ESS (Oy URNA, cRNA SUAVE BS LT GRR), TIE A JE 
4 BaRRBEA, CHEM SORE, Je) SED ALA HEB I FEAT 
a ATE, BVI A p Hem) ACRE Hm MENA I RN ve 
| AL, BROAAEBY CF 0 Haak) JE MEI ES AMY LE 


aoe 


BY AE TY AT ET SLA A LG SR, RAPA GS Mere 3s ae aS Hp 
BAG Swe POESLHAT TIS EE BL, ZERORR AR, Yee B- 4 FLEE 
AUS POSED BEA T ISAS, JOP A BME ees ESR, Oe A A WV A 2 BR, 2 
AVE, APOA-I EMI RES, BATALI BE SUNPERRUT EAE, PGRN 
© 422 6 


ABI G5 A, FEA MAP RESET EA, Wa AR CAE SACS, PE 7 
TYEE HY AAR, ARI Ta I (EI, GPM RE SEG 7 Aa B22 SLB 
EF as HY 2 AY 

GFLB RA A KAY , PRY BO BSLSR RED Sb, ee Pe i PLE A A 9 EA LL 
EFL ee CBR, Janet CBE A AY CORR BDAC EI, (AH 
REX AAT AWH, BSARET HR. REP MN AWAA CU 2 ae B- BAT 
BE VY ARBs PER A a (NAA PL Pe CBE) 2 A HE BAY (A 16-19) , ad AEA Ax 
STH LAMAR BER, PRU US), WEA Bie A a eA RA, 


Fj 16-19 ARNE RIC TIE 
i WEA p ADEA o PARA ty,a GHRA 


FE EY) = Fh a] Se — PRA SE BY ee a, PA ROO, 2, y. a SLT EA — 
DNA HKA-TRA Fo FLPMA PED AY A PRA TK EB (I) 16-20), 24 A Had 7S 
Beh FL Pi SBS, BAW SRE o Bie, MIE RNA 4AM BS), AAR 
ie mRNA, tga AH (A 16-20A), 4ABS WME, LOMAS 

&, MiTBeseT BHT, AAR SER OER, THE RNA SRHKEER, Am / 
mRNA, BAS et KE (A16-20B) , MFR id HT HE i AE EAE, BA AY TY EE Hk, 
ANG A © $3 RABE EE, REP DS EASA ie GS Ea, A J 2 HY CI] 16-200) , RAL 
AWS MMA tT mRNA, Abe WA emg B- AEF a ee, wee AY 
2 Me S13 PES AAG SLE ie COMMA, 16-21 RR RNA SRBC he B 
PHS, A Amy BRe yy DNA 44 GH PAILS MARTE; Bemis SW ETE WY BHA 
MAES DNAMA a, 2 FSGS H SIRE IE 


PESBI ED 2 


dae 
HARA na! 
3B 


famadus 2k 


Mi 
mira: VEE ha iouks St semi. eke Tue eee Met eee 


KAR BA 
PUSS 


16-20 weSiinla iA Aj16-21 RNA 4ZRBERAM 
SPW aS 
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2, BOF RE ELIE 


(1) FLRRPRRAT A ASE EA, EAE PT FL RA FA SEB se 
—FKA FOR, PEWS TE, BAD BREW, CW SR REBAR, 

S# WA k-B—-tit AB SLE (fal Ss IPTG) Xt SLGE ERA FE — Pe RSD, ER AOA 
BEABA. Ana tepich IPTG of 4} eo BEA, EZ} Pet 38, 000 By 4 7H 
FR WIAA. Pea] WW A—4}F IPTG ZA, IPTG Hat: 

CH,OH 
HO S—CH(CH;), 
INOH HAI, 
H OH 

(2) BiB AREA DNA ZA, TEAK PIE IX PEA MK 
SLE ERA F DNA FAZER A, MPAA BT Be IPTG Pr, eT IPTG Awe ANAS 
AEAKT DNA ABBE ANAAREA, TO MA LRA YT AEA O° RAK DH IW 
SRA KABLER HE, FER ZEEE PULTE O° 228 Ay DNA FIR EAS 


A G6 Bio 


wm 2 i ph Fl 


Pas FH) BEL es Se A SG SS BLA i HL, HT LA Tt — By HE CE 16-22) , 
Feet BUT A, HE CER (EH St Fe 


# f sh elated AF Hpy) > wh 1 EP PSS BRA AB, 38 eS 
eee EAM, HIE VMENY SA Ab EY BR 
ae ASS TAR EA ACS HP BK BSL EE i hE. 
BLAS, 16-224 BRAEMAR 
or i a oT FIRKAS, AULA AEAERA SE (0) 42, HR 
a ALEARIE MME, 16-228 RRBA EY 
omg OO AS RRP EN EI TB, CL 
i ie ALE PEN BIA REAR SE AEA, PURSES TE 
| FAR, MMAR Ak, RAPS 
i AREER ROL) By EAH fet 
ey eee RAMEE, MEADE ELSE Yn A EF 
“FEDS Ve FE HE Sy 7 BELGE Ve FBG 
16-22 AGP Wye 3 IME eh REE, UB EA 

A EBM RAT B Bae RAAB. ¢ Lin 


KGaA GUT RN CARRS I EB ER, RR 
MF LG TAP BAG HE, 30 PE DR HE ASD SIRTF te HB 8 SA TY Ao HE PPR 
RF R-TSE DMA 26 BL A 8 SE (tepR) Presi, ABV) e542 77 al AY OE AR Se Ra 
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RAT INR: SEPA KM TT ed (trpR*) fal Pe Pde 8 Bl — Fh} FLA Wy 58, 000 fy 
EA, TERE PE BE YS Th) RRA FS EA MRNA GM, FB 
BEB (trpR ) WW We eH AR, AY ee A I A A a 

4. BPP SBN SEP, BEER AR BAY Be fF AP, a8 a SE A 
ki, B74 Be SAA DNA RAEN, RATFROAW HE, CMAM RZ, 4A 
WHAM DNA AREEAN, RATARME, AMAR, PP EE i Ts A Tee 
thi) 


Za 4 WF 


AAR AED & EE RISER. EAE) TSE HH EP ob A 
RABAT, CNS PEF DNA KEK, AMP ARRIBA. BE 
AA AGH AEA LAK, E+ BREA RR, ER EEE FI 
MABE, XXBNA RAZA, HAMAHAARAEZ, LEMAR, Vw 
BUDE FLIED, KY AAR A Bee He BI PE EA AANA, RA 
EV WAABS BU EY BEL te PRA RE, BERNA feo SAREE YY, 
CHAPZANTMEBEASAN, BOETHBES, BILARMMATWES, ME 
PAUKRARAEBES LIEK PRAM EE, HRAEAD ILS LIEBE 
#7, HB1971 HU SERGEY RAMA PAA RST AY BI, 
AFT ERMA, HART ASE, ERR , AARNE BT 
(GC M)AAT RH EA, HAAR RBAT BIBRA, UPA 
ARAMA, PLURAL GM LRAE, MEB-TMBWE 
RE, SREAXLEHRA-T+SNMHAVRANECHMFE ORBEA, TEAS MRS 
EPA A RS NEE, HREB— TORE RN EZ, Be ” 
OEY PE, RY Pe 

BS MAR ET A, SE AE i BE AE PS a Dn FL YP A 
SaeTRA, 


BND oT hea Ds 


FTE BASE FER SF FLBE AS Tid Sd RSE EY, ARB ZIAE KK, RAUBER 
PUB BY i) AF sea A TE ER A aD PAS BG Tw a FL EN 2 9 
PPLE CELTS, WRIA IR TERE A GUN MS PLE LM, ei GRA 
FEZ BW, FREES RE ES CPG TE CE TG IS 
YEA. RT AY BE A GS LS BT TH, PLS CS 
Ala BAPE CATE IH EE A a ER, Be 2 
Fro FE HH UPA AL REL, A Oc A, TL 6A PL 
BFE Who RCP BAIR LY Bs Wy Wil Zed BE OCD. BRAY HR AN BL, 
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aN 


B22 ALB TBE BY Ce BUDE DA Be 2a BH Be AR TT CAMP, fe7q AUR PARK 
RT as, FA CAMP fe R, BBL PTS RR, MR IMA T cAMP, B- - 
SLPS RAI i, FARE IPTC BSW KA ARETE a AE SE 
HE, BRA RAS mRNA RR, BOR PARAS HACK; (LMR IMA cAMP, Sil 
mRNA HEAR AIM, JL FADER EAT aa SEE EA IPTG SAA, EPS 
— Fi BEA CAMP W/E, ATT TDL EA RE RR CEE, BATA 
ZH EASY art Pal A CAMP PR EBERRON IRAE, HY REI BA A ad Oo 
HE Se BP Da) Ps hil FAY CAMP HTB, BRAY REA eT ee TS CAMP By 
Ay HE, SCG BPEL ABE LUE CAMP 115 7 BEAR PS A 8B ts A Kg 
AE Ze 3 FP TB) PO FE SEE HT A IEA FE 


“" 

ATP 

: in 

Pea ew | pt eae ye 

cAMP |-—_ “Kn Aer, 4 ov 
(a ey ee GHEPGBE DD) <i 

5’-AMP I s* a 


cAMP x} FLHRAT mRNA & WOE EE A HB. FEI TT ra 2 He 
Presa; ‘t CAMP 25225 A (iW Se CRP BR CAP), Gk2 CAP [iy 28Ssiai Ve BILE A IPTC 


ep pti eedaesa MP BSW MRNA ER, MEER PE 
‘ GD, RH ROR a ETT LL mRNA TERR 
sr CAP UEP CAP BABA, ETE dydF boy 22, 300 BY 
¢ am ee I WIE DLL MR, OFLA DNA. fe Bs 
Cal Hi, RW RNA SRM MBA WR 

® «angipe# mRNA Ai IAA CAMP AI CAP fal 
BEEZ i : 

oot oe ATE LRAT ASE (p) ae 


O HERS apt BAL: A OAP 4 ny 67M (fp CAP ty’) 
WIA RNA SRB SIR, PERS FF IA 

; RNA SRE ft, cAMP Al CAP BAW BADMBEH CAP fi 
@) HERD CN1 4 RA, MTGE RNA SEM RNA Bm 
Sa BARE AINA, PE 16-23 eas 

1-23 ASR AT eRe fee SLT, Pale (a) RSNA DL cAMP 


Aj CAP BAMHRA; (1) RRBLRAW TARA LAE phy CAP MRA, KM 
MBkeS RNA SRM; (e) AN RNA SHEA RNA SRAM AMHR, @O# 
AR RNA % Fea BEA TEASE O PAL ESRI BA | 

BY aT ES FL ERA FHP BS Be MRNA fy ee IES EH, 3 HT SR HE 
Hl, 3X HE CAP XY FL BRAT mRNA Fook PRY EAA AZ, 24 CAP SF DNA BS 
BY AERE RR, PAC APES HIT RRA ESS il, FDR PURA PR AF AY FE REE TE BT 
ALE th Ho 
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Min. 


SCD MEDRARAEEHK RE EARA 


ARH) COLA PIAS) HEE LD (SA SE PLD MY PAE LS 
SEEN, RAWAM RHEE, CNT AMAA, i 
3M Ha LAE Wy BY AE KK, ALS At DA EAE PAIR, MBE ABA HPCE 
WEBLNERMA, FU RWB HT 

FADE ASIA AL EM WALD), ETE ATA DEAR, TY LLORES ae BT SE 
Hl, XSL AEI MAM FHWA ROR, RB EOE, MLeP ERR EA 
(ESR SMA, PREAMBLE. lt 
BUNSEN AA KAT DN AT BYR, APSR EAT LI AUN Ap ERS HE ie AE 
AMR. RIT, RST RE LES, BR 
RAE, Fe 16-4 FI T— ASR ASEM BE WR 

K16-4 HEXEARRERA RED 


ial 


mK wt Sy Ub BS Kt mh  B 
A -AA R ih SB ABTA 
CHAR FP iit set KBE - 

6~ FASE 6 35 BR f& SR AAU Te 
GAR HR Ait 


2, 6-H RR WE BUT Re 


Fath Z BA pal ZEA Be AC AY Ss Fe Eb Ae TR Se Se ST Hh OE? PAA EPR 2S LD BI CS 
FAS IAPR, CAS), HEME 89 ed BEY a FPP Le 

QD) TRWWSA ZAK, AMEREA RAAB, TEAR mh 
We, RAAB HARNA & BEA A) BEDE AES AR US AS AT BOS AS 
AG ARNA, BAA ALRARNA 5 mRNA HAGA RNA EN REBT A X, I 
MIRNA | PHAR, ALM - RADAR UNSER AARSAE AR. Hl 
FIX A EE A EAE i TG AY — SE AY, TM EO - RT  i E 
Fal ae OA, AB ACBL AS A Ey TA RT FR ST EE, IA A ed AEG 

2) TRRIMS RMA EB PHA Pb AEA, PRET 
GND, View NAS, FEI Me, Mm eA AI, 

(3) SDAA BHA (FRM BEARER MMA, THAME, 
RAEN IS A DNA SOHN ee ae, MEN A Rese SUB RS, P2e AA Re 
ZRF" VOIR EE AR, HE Se BIN til, 

BAA A BPE A RAS SS BE ACN oe TES EAS 2 CT A FP LP: 

(1) FFA RR AE Tk, BE A AE BEA CBN a As SPH ARSE TUBS LE) 

(2) FAT PSAE T — APRESS PY BC eS 2 eB PP AE 
BEA). 

(3) FAT LA Ae RH i BY BB A A TE ee (WE AT BE), ARSC TTAR 
Ui Ys Bete 27" YE AN tall 
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(4) AT RE aT AE TE AG, SER MAT RARE EAA 

FE LBW AAMT, RAS). 4 ARSE RRA RAID. HAD 
JR Mi ATL ERAS AY TTI, SAAR GRAND BE WS A} Ba TR BY SE A HE 16-4) . MERE 
BE PA PR BE Sb DW ah tk AC BY JiR PE kB St BEI HE BI ABE CAE, A RAN BB 
Reo AMRIT BRE EA NS, ACREAGE, APE ot 
AUR, CAPE ATT 4 FE/Ft. ERASER FAR Co IC HT 9 De ead HT 280 
fi, ACA Aye a FAA AEE TT AR, HES RB St O- FA 
RBH att Ba ih A, FBS) We AEE SN BAR, ENR AER IRS RR 
Thi FAY 7 BE De BF AR, PBI PA PE A AE AR, RAT RRA, Pry 
HAREAR, | 


Me BAEL Aa aS 


A, Ado adenosine ip (M=nS4%) =F 
dA, dAdo deoxyadenosine Hi @ARCUE4CR)S 
ACTH adrenocorticotropic hormone {@'5 Lin) # Ae 
Ade adenine fg 
_ ADP adenosine diphosphate iR=*}— WR 
Ala alanine FRB 
AMP adenosine monophosphate; adenylic acid AR7t—REm, FRR 
cAMP cyclic adenosine monophosphate; 3’, 5'-cyclic adenylic acid, adenosine- 
3’,5'-monophosphate SAiRR 
dAMP deoxyadenosine monophosphate fit MIRE 
Arg arginine AN 
Asn asparagine FARE 
Asp aspartic acid FLAK 
ALT? adenosine triphosphate HRF=RiR, = RERRARE 
ATPase adenosine triphosphatase fR7F}= ERs hy 
BAL dimercaprol, dimercaptopropanol —7j- AR 
C, Cyd cytidine . ffa (meme et 
dC, dCyd deoxycytidine, cytosine deoxyriboside fii hia t 
Chz carbobenzoxy “5 # pee 
OCC chlorocholine chloride AY SADR, Et 
CDP cytidine diphosphate /fat*}— Him 
CF citrovorum factor iis mA, WHR, N° REO ate 
Cit citrulline Jam 
CMC carboxymethyl cellulose #gFASLAR4EX 
CMP cytidine monophosphate, cytidylic acid fft}—WERR, aR 
aCMP deoxycytidylic acid fii Haire 
CoA Coenzyme A #8 fi A 
CRH, CRF corticotropin releasing hormone ({@(/$_EN®) ieee RS 
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cytidine triphosphate }a7*=BERS 

cysteine “KERR 

cystine itm 

cytosine fgmeng 
dextro- Aien 

dicyclohexylearbodiimide REFER WAR 
dicyclohexylurea —}{(E(24) Ik 

diethylaminoethyl —ZAZiE 

diisopropyl fluorophosphate —5. AAR 
deoxyribonucleic acid fii HERR 
deoxyribonuclease fii, URE RR BS 
dinitrophenol —#§s£3ER) 
3, 4-dihydroxyphenylalanine 3, 4-~#X RAR, 4B 
dithiothreitol FRE j 

5, 6-dihydrouridine —ART 
ethidium bromide j2({4,) Zt 

editic acid; ethylene diaminetetraacetic acid Z,—FRPUZ MR 
Embden-Meyerhof-Parnas pathway EMP 3&4, ##BRRE 
flavin adenine dinucleotide RMU RAR 

flavin mononucleotide MBMBREM 

a-f(o)etoprotein FAA) ROUDEA 

follicle stimulating hormone releasing hormone ({ESN/@WERUWME 
follicle stimulating hormone {@ 5N}MiX# 

5-fluorouracil 5-ja Fe weng 

guanosine 13 (UineqK) 

deoxyguanosine fli 

guanosine diphosphate 37*—iER 

growth hormone EK 

glycine Ham 

guanylicacid iF 

glutamine ABER 

glutamic acid AER 

deoxyguanylic acid fi RR 

glutamic-oxalacetic transaminase 4 (StH) (BCE) HAR 
glucose-6-phosphate dehydrogenase #ij 4 i-6-BERR A SLRS 
glutamic-pyruvic transaminase 4% (ZqER) A (BARR) HERB 
glutathione(reduced form) jKRAIAREHIK 
glutathione(oxidized form) A(L#US HEHE 

guanine Slew 

hemoglobin [f14T=4 

histidine HAR 

hydroxylysine #4(3£) Miz 

hydroxyproline }#%(4£) fii SAR 
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/ 
| [ inhibitor IMF 
| I; Ino inosine “Kit (AMY) F, WF 
IAA indole-3-acetic acid M5] YE (-3-) ZR, HAA 
Ig immunoglobulin jE A 
Tle isoleucine FEAR 
| IMP inosinie acid cgi WLR 
ITP inosine triphosphate af = BRR 
dITP deoxyinosine > ii HALE = RR, HERE RRR 
JH juvenile hormone {RS 
| Es l(a)evo-Ze he m 
LDH : lactic dehydrogenase, lactate dehydrogenase RH Stig 
Leu leucine #3 2RR 
LH luteinizing hormone {@#¢{& ERY) HS 
LRH, LRF luteinizing hormone releasing hormone {2#(k (ER) RHE BRE 
LTH luteotropic hormone #9 jx 
Lys lysine iiaEs 
Met methionine Agi Rik, BAR 
MH molting hormone ii ye wy Be 
6MP 6-mercaptopurine 6-7{#i/Emr 
MSH melanocyte stimulating hormone; eee stimulating hormone 
(252 (Hai) WE | aoe 
NAD, Col, DPN nicotinamide adenine dinucleotide ti Coenzyme I; diphosphopyridine nucleotide 
TASTES ERR, Hi BR ERR 


NADP, Coll, TPN nicotinamide adenine . phosphate, Coenzyme II, tciphosphowpndiite 
nucleotide JARI BARR, Hibs I, =P E RR 


ng nanogram 924A, Se, 10° *% 
nm; my nanometer 442K, hie, 107° 3K 
NPN non-protein nitrogen JES AA 
OD optical density  3kaa = 
Orn ornithine Baie ‘ 
PABA P-aminobenzoic acid MEARE AR 
PCA perchloric acid TRA 
| pg picogram E52, MAGE, 10-2 He 
: a PG ‘prostaglandin iyFilfKee 
Phe phenylalanine AAR 
Pi inorganic phosphate JEN LBER 
| Poly(A) polyadenylic acid 22g NRtiR 
Poly (U) polyuridylic acid. SERRE 
\ | PP pyrophosphate fk 
) 1 PRL prolactin #3) 
Ht Pro proline fj 
t ; PRPP phosphoribosylpyrophosphate BMRSEB 
th PTC phenylthiocarbamyl- 3¢ 22 Rs FABERE 
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eee 


sf 

SPD ase 

SS, GIH, SRIH, GRIH 
Tae 

Ts 

Ts 

TBG 

TCA 

TDP, dTDP 
TH, TSH 
Thr 

TMP 

TMP, dTMP 
TMV 

TRH, TRF 


3-phenyl-2-thiohydantoin QWARBEZTilk 
parathyroid hormone FAikssie oe 


purine [Sit 
pyrimidine Wile ie 
ribonucleic atid fAiBYER 
ribonuclease #{kS ERIS 
chromosomal RNA #%fAfE RNA 
messenger RNA (2/4 RNA 
ribosomal RNA #{EAK RNA, Bes RNA 
solubleRNA ys: RNA 
transfer RNA #7 RNA 
respiratory quotient FIRB 
1. Svedberg unit, 2. substrate, 3. sulfur. 1. HUPMERB MAL, 2. eY, 3. Fi 
sodium dodecylsufate --—(ithiRa . 
serine #2258 
flotation coefficient 2j%¥ AR 
spleen'phosphodiesterase fHRERS — ARES 
somatostatin AKU ERAT 
deoxythymidine |i Sig+F 
thyroxine; 3, 5, 3, 5-tetraiodothyronine FARR GEO X, OP RRaR 
3, 5, 3-triiodothyronine = iP iRRAmR 
thyroid binding globuln FAKRRAAGAREA 
trichloroacetic acid =ACZM 
thymidine diphosphate [fg=— Rm 
thyrotropic hormone; thyroid stimulating hormone {@FRAR ES 
threonine pA 
trimethoprimum FASC A uele 
deoxythymidylic acid [iSite 
tobacco mosaic virus JAR 7ER ERE, HADES SE 
thyrotropin releasing hormone, TSH releasing hormone 
fe FARR BO a FE 
tryptophan(e) fm 
tyrosine RR 
uridine fr WER) 
uridine diphosphate [r+ *— Wee 
uridine diphosphate glucose [r#*¥— PRR 
uridine monophosphate, uridylic acid [r7#—BER, REFB 
uracil fRuEKE 
uridine triphosphate FR#F=RER 
valine #i RR 
venom phosphodiesterase #¢3¢ReER— BRAG 
Xanthosine (EGE) 
xanthine ew 
xanthylic acid, xanthosine monophosphate #7, Rtf}— PER 
pseudouridine (he (MEWERD 


ange 
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